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idea 


How KEARNEY & TRECKER mounts the spindle of its 
TF Series machines on 2 single-row and 1 double-row 
Timken bearings ...to hold spindle in rigid align- 
ment, and maintain high accuracy through 24 speeds. 
(Model 315 TF machine illustrated). 


New milling machine gets 
constant accuracy through 24 speeds 
with spindle on TIMKEN’ bearings 


ROM 15 to 1500 rpm, with 24 

speed changes in all, and plenty 
of capacity for any tool load—that’s 
the new TF Series of twin-screw de- 
signed Kearney & Trecker mills. 
There are 28 Timken” bearings con- 
tributing to these machines’ built-in 
stamina and constant high precision. 
Most importantly, the spindle is 
mounted on two single-row and one 
double-row Timken precision bear- 
ings which hold it in rigid alignment 
through all speed and load changes. 
Chatter is eliminated, and long bear- 
ing life with minimum maintenance 
is assured. 

Because of their tapered design, 


Timken bearings take radial and thrust 
loads in any combination. Full line 
contact between rollers and races im- 
parts extra load-carrying capacity. And 
of course, with Timken bearings de- 
signed to last as long as the machine 
itself, maintenance costs go down. 

Geometrically designed to give true 
rolling motion, Timken bearings are 
precision manufactured to live up to 
their design—produced under rigid 
inspection and quality control. We 
even make our own fine alloy steel, 
something done by no other Ameri- 
can bearing manufacturer. When you 
build or buy equipment, look for the 
“TIMKEN” trade-mark on every 


bearing. The Timken Roller Bearing 
Company, Canton 6, Ohio. Canadian 
plant: St. Thomas, Ontario. Cable 
address: ““TIMROSCO”. 


: This symi mn a product means 
ats bearimes are the best, 


TI M KE N TAPERED ROLLER BEARINGS ROLL THE LOAD 
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...and a star 
to steer her by.” 


New Directional Accuracy 
for Automatic 


Navigation Systems 


To give exact directional alignment to an 
automatic navigation system, the P-E Automatic 
Azimuth Alignment Monitoring Theodolite 
takes a “fix” on a navigational star and transfers 
the resulting angular data to the controlling 
mechanism. The accuracy of this astral bench 
mark to a great extent determines subsequent 
directional accuracy. So precise is this instrument 
that it makes possible automatic alignment of 


oe -s the system to within a few seconds of arc under 


day or night conditions 


Where extremely fine angular data must be 
established, the P-E Azimuth Theodolite offers 
a level of performance never previously available. 
Accuracy, as indicated by a “no correction” 
output of the monitored equipment, is +2 
, : seconds of arc. Standard production models are 

Alignment Theodolite available with working dusiueas from 1 to 1500 

feet. For further information on the Azimuth 


Theodolite, write to — 


ENGINEERING AND OPTICAL DIVISION 


Caree) opportunitic s are open to ere ative ” 4 
— Perkin-Elmer (@yezo. 


engine ers and designe rs. Send resume to: 
NORWALK, CONNECTICUT 
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mass production 








QUALITY is assured. Parish is 
famous for precision work on both 
large and small parts. Many of the 
machines on Parish’s production 
lines have been altered, rebuilt, or 
fabricated especially for precision 
work by Parish’s own engineering 
staff. In addition, Parish engineers 
are thoroughly experienced in work- 


ing all metals. 


COSTS are the lowest possible for 
highest precision work. Parish 
presses and highly-developed pro- 
duction procedures make possible 


mass production of the most 
extremely complicated parts. Expen- 


sive handwork is minimized. 


DELIVERY is on time, for sure. 
You set the date, and Parish will 
keep it. Mass production methods 
allow the flexibility needed for rush 
production of important jobs; build- 
ing in improvements during the 
production run; varying production 


speed to meet changing schedules. 


For the full story, contact us directly, 


or visit our plant 


benefits to high precision ordnance parts 
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@ DANA PRODUCTS : Transmissions + Universal 
Joints « Propeller Shafts « Axles « Torque Con- 
verters « Gear Boxes « Power Take-offls « Power 
Take-off Joints « Rail Car Drives « Railway Gener 
ator Drives « Stampings ¢ Spicer and Auburn Clutches 


¢ Parish Frames « Spicer Frames « Forgings 


” PARISH 


DANA 


/ 





Pantobase os | 
Boundary Layer Control —— by 


‘ 
~~ 
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for extra range and 
lift performance 


The U.S. Air Force can operate its rugged new 
Stroukoff YC-134 cargo transport almost any- 
where. With the advantages of its special Pantobase 
landing system, combined with boundary layer 
control, plus the powerful performance of the Cur- 
tiss-Wright Turbo Compound® engine, the YC-134 
can take off and land in unbelievably short dis- 
tances . . . upon ice, water, snow, unimproved 
terrain, sand, slush and mud, as well as standard 
runways. 

The Turbo Compound is the ideal powerplant 
for this high-performance addition to the assault 
and logistics strategy of the USAF. Built to take 
the punishment of roughest day-in, day-out opera- 
tion, the Turbo Compound also provides the power 
necessary for the YC-134’s extremely short take- 
off, heavy lift performance . . . plus the fuel econ- 
omy for extended range operations. 

Selected by 41 of the world’s leading airlines to 
power the world’s fastest commercial transports 

. as well as by the military services of the U.S. 
and NATO Nations . . . the Turbo Compound pro- 
vides 3400 to 3700 horsepower for take-off, 150 
extra horsepower for getting heavy loads to altitude 
faster, and designed-in power reserve for tomor- 


row’s still greater speeds and loads. 


WRIGHT AERONAUTICAL DIVISION 


Wer pls Sinest Sircerafl Cngun 
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CORPORATION + WOOD-RIDGE, N. J. 
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ROCKETS 


MISSILES 


well on their way with 


AMWELD 


The manufacture of today’s supersonic jets, missiles, and rockets has placed a burden on 
the prime contractor. He must be concerned with the ability of hundreds of subcontractors 
to produce components to the rigid quality demanded by aircraft specifications. 
American Welding is proud of its record as a supplier of flash-welded rings and components 
to major United States jet engine manufacturers. Let Amweld’s Industrial Products 
Division study your problem in circular welded components. Your 
production, too, can be “well on its way with Amweld.” 


THE AMERICAN WELDING & MANUFACTURING CO. ¢« 528 Dietz Road, Warren, Ohio 


AMERICAN WELDING 


The World's Leading Manufacturer of Welded Rings 
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For ease of operation and 
maintenance 90-7 -Miood/ 


In Gar Wood - St. Paul dump 
bodies, critical stress points are 
reinforced to eliminate spread- 
ing, sagging, or warping. “Strong- 
Arm” hoist design ties twin lift- 
arms to a torque tube. Dumping 
is faster and safer! Servicing is 
faster too, and can be carried out 
with ordinary truck tools! 


Gar Wood - Buckeye ditchers 
have advanced hydraulics for 
maximum ease of operation. 
Simple, grouped controls mean 
that all adjustments can be made 
from the operator’s seat . . . with- 
out stopping forward travel. Parts 
interchangeability and “Quick- 
Change” rooter bits make for 
faster maintenance. There’s a com- 
plete line of Gar Wood - Buckeye 
ladder- and wheel-type models. 


Gar Wood winches will never 
stick or freeze! Clutch is fully 
enclosed to keep rust, weather and 
dirt out... and it is self-engaging 
to prevent dangerous slips. Hexa- 
gonal shaft permits positive lock- 
ing of control levers. Worm shaft 
has self-contained ball thrust 
bearings that eliminate any need 
for adjustment! 


Gar Wood 75 excavators are 
easier to operate. Independent 
travel lets operator hoist or swing 
while moving. Built-in chain 
crowd puts full engine power into 
every bite on shovel applications. 
Direct manual controls retain 
true “feel”... are located for in- 
stant control with less effort. Com- 
pact design of the machinery deck 
makes all parts easily accessible! 





EVEN THE HARDEST JOB CAN BE MADE EASY... by equipment that is easy to operate 
and easy to maintain. With Gar Wood, you get advanced features that give maximum ease 
of operation and maintenance. These are the result of years of engineering and manufacturing 
experience. Check the complete line of Gar Wood truck equipment and construction machinery. 
Write to Customer Service Dept., Gar Wood Industries, Inc., Wayne, Michigan. 


GAR WOOD INDUSTRIES, INC. 


Wayne, Michigan 
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AC’s NEW INERTIAL GUIDANCE SYSTEM— 


tne 
aoniever... 


more intricate than a 
chronometer... infinitely 
more accurate! 


Even a chronometer need not be engineered down to the 
millionths-inch tolerances held in the AC Achiever— 

new inertial guidance system now in development at 
AC's Milwaukee plant. 








Unbelievable accuracy makes the Achiever one of the most 
important new guidance systems in America's 

arsenal of defense. What's more, this remarkable new 
device cannot be diverted from its course by 

radio or radar jamming or any other similar method. 


All this is thanks to a new concept in gyroscopic control and 
inertial guidance with a new-type gyro stabilization 

of uncanny precision, a phase of AC's current work 

as a prime contractor to the Air Force. 


AC's engineers are eminently qualified to take the most 
complex problems from the “dream stage” 

straight through final production. Because of this competence, 
they know that, for them, the future represents 
“Opportunities Unlimited"! 





THE ELECTRONICS DIVISION OF GENERAL MOTORS 


FLINT, MICHIGAN @ MILWAUKEE, WISCONSIN 





tensile yield strength 1,000 psi 


tensile yield strength 


of Dow magnesium alloys after 100 hours at temperature 
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temperature, °F 


New magnesium alloy holds properties for 100 hours up to 700 F. 


Dow Magnesium HM21XA-TS8 alloy extends further the 
range of conditions under which light metals can be used 
in aircraft design. Second in the series of sheet alloys 
designed specifically for elevated temperature applications, 
it su»plements the excellent characteristics of HK31A alloy. 
HM21XA-TS8 retains its properties at temperature during 
long periods of time. Even one hundred hours at 700°F. 
results in relatively little change in tensile yield, creep and 


elastic modulus. 


Magnesium lightness is combined with strength at elevated 
temperature in HM21XA-TS, offering new ways to save 
weight or gain increased rigidity in the design of missiles 
and aircraft. This alloy is supplied in the -T8 temper and 
can be formed in this temper without the need for further 
heat treatment after fabricating. Samples of HM21XA-T8 
along with detailed information are available. Contact your 
nearest Dow Sales Office or write to THE DOW CHEMICAI 
coMPANyY, Midland, Michigan, Department MA 1400N, 


YOU CAN DEPEND ON 


ORDNANCE 





PISTON OR TURBINE 


... Dependable Aircraft Power 


y 
} CESSNA 137 


Continental Motors and its CAE subsidiary are 
successfully meeting a wide variety of aircraft 
power requirements. Dependable Continental 
engines of piston or turbine type now power not 
only leading makes of fixed wing utility and trainer 
aircraft, but modern high-performance helicopters 
as well. Engine-building experience dating from 
1902 clinches the “‘rightness”’ of the engine with 
the Continental name. 


FOR TURBINE INFORMATION, ADDRESS: 


CONTINENTAL AVIATION & ENGINEERING CORP. 


12800 KERCHEVAL AVE., DETROIT 15, MICH. 





FOR RECIPROCATING ENGINE INFORMATION, ADDRESS: 


CONTINENTAL MOTORS CORP. 


205 MARKET ST., MUSKEGON, MICH. 
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tomorrow’s 
hypersonic 


are being 


TODAY... 





with the HATHAWAY SC-16B CATHODE RAY 
RECORDING OSCILLOGRAPH 


If your tests demand accurate, time-resolved records of 
realistic high-speed phenomena experienced during test 
runs of millisecond duration, the SC-16B is absolutely 
essential. 


Problems beyond the galvanometer oscillograph range, 
such as Mach 20 conditions, 20,000°K temperatures, dis- 
sociation, thermal radiation and mass ablation, are being 
recorded with this mobile instrument. 


The dependable, self-contained SC-16B is specifically 
designed to meet the many requirements of today's re- 
search. It records up to 6000 in/sec within 16 instantly 
selected chart speeds and has a frequency range from 


DC to 200,000 cps. 


Detailed specifications will help show you how important 
the SC-16B can be in your application. 


Write for Bulletin 1-10U 





HATHAWAY INSTRUMENT DIVISION 
HAMILTON WATCH COMPANY 


instr t ove 
uments by 5800 EAST JEWELL AVENUE © DENVER 22, COLORADO 


NEW YORK © DETROIT «CHIcaGo oat . 
“ Ave 35 &. Wecker Dr 522! Sdwer Ave, SE 380 E Green 3 
96 Ryen |.7829 





Ploze 7.7947 
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Is your tubing 
bottleneck shown here? 


Bundy Engineers and versatile 
Bundyweld Tubing can beat the 
knottiest tubing design problem! 





GROOVED 


If you think it can’t be done with tubing, - 

it’s a challenge to Bundy. For years, 

Bundy Engineers have specialized in 

working with customers and prospects, swaaeD 
solving the insolvable. A unique combina- 


tion of imagination and experience, plus 
the extreme versatility of Bundyweld 
Steel Tubing, has paid off again and again. 


Check first with Bundy for workable BIFURCATED PRECISION-GROUND SLOTTED 
solutions to your tubing design problems. 
Whether you are in the design, develop- 
mental, or application stage of your 
product, Bundy will be glad to work with 
you. Hundreds of manufacturers have 
used this Bundy service to advantage. 


SE 
conductivity; high bursting strength; al, 


Bundyweld Tubing offers an unusual 
BEADED SOLDERED BENT TO SMALLEST RADI! 


combination of properties: high thermal 















ease of fabrication; and thinner-walled, 
yet stronger composition. It is the safety 
standard of the refrigeration industry, 
and is used in 95% of today’s cars, in an 
average of 20 applications each. 





FLATTENED END CLOSURE EXPANDED 
Call, write, or wire us today! i 
Shown above are but a few of the fabrication operations which are 
BUNDY TUBING COMPANY possible with Bundyweld Steel Tubing. Many of these, and others not 


shown, were developed through solving a specific problem brought to 
us by a customer or prospect. Bundy invites you to avail yourself of 


DETROIT 14, MICHIGAN 


this design service. 


WORLD'S LARGEST PRODUCER OF SMALL-DIAMETER TUBING. AFFILIATED PLANTS IN AUSTRALIA, ENGLAND, FRANCE, ITALY, AND GERMANY 





BUNDYWELD | 
TUBING 


Bundyweld starts as a . « « Continuously rolled 
I single strip of copper- twice around laterally 
i coated steel. Then it's into a tube of uniform 


thickness and passed 





NOTE the exclusive Bundy- 
developed beveled edges, DOUBLE-WALLED FROM A SINGLE STRIP 


which afford a smoother 


through a furnace. Bundyweld, double- joint, absence of bead 
Copper coating fuses walled and brazed 
i with steel. Result . .. through 360° of wall and less chance for any 
contact. leakage. 
ee _ — . 
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When you need to know the “score... 


AMF has experience you can use 


@ A supersonic missile, even though out of sight, is never “out of mind”. The commander 


directing the attack must know how effective - 
tion, And intricate AMF feed-back equipment 1atic report-card 


from launching to final target “kill”. @ Keeping tabs on the flight of a missile is but one of 


the hundreds of complex tasks AMF performs every day. The highly specialized yet widely 
diversified activities of some 35 engineering and production facilities provide AMF with a 
wealth of experience that covers nearly every field of industry. And it is immediately avail- 
able to you. @ Call upon AMF with your problem. See for yourself why this all 


experience in answering the needs of government and industry alike has made AMF a 


around 


“can do” company. 


Another Product 
Defense Products Group 
444.1 AMERICAN MACHINE & FOUNDRY COMPANY 


PRODUCTS 
1101 North Royal Street, Alexandria, Va. 
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MILITARY 
EEO RSE ANCE 


an integral part 
of Burroughs 
responsibility for 


computation in SAGE 


Burroughs 


The Foremost Name 
in Computation 


For its vital computation phase of SAGE (continental air 
defense system) Burroughs responsibility to the Air Force 
begins with research . . . extends through engineering, 
development, production, testing, and installation . . . and 
includes essential field training, service and engineering. 

Resident teams of Burroughs Military Field servicemen are 
assigned to each SAGE site. These specialists install and con- 
tinvally test each computer, executing field service functions 
through intimate knowledge of the equipment. 

Already, scores of Burroughs specialists are on Military 
Field Service duty at home and abroad, wherever they are 
required to service complicated equipment. 

This is another demonstration of Burroughs complete 
systems responsibility for numerous Armed Forces projects 
embracing instrumentation, control systems, communications, 
electronic computers, data processing. 

In the areas of our proved capabilities, we welcome 
further inquiries. Call, write or wire Defense Contract Organi- 
zation, Burroughs Corporation, Detroit 32, Michigan. 


INTEGRATED BURROUGHS CORPORATION DEFENSE FACILITIES INCLUDE: 
Burroughs Corporation plants in Detroit and Plymouth, Michigan 
Burroughs Research Center, Paoli, Pennsylvania 
ElectroData Division, Pasadena, California 
Control Instrument Company, Brooklyn, ‘N. Y. 

Electronic Instruments Division, Philadelphia, Pennsylvania 
Electronic Tube Division, Plainfield, N. J. 

The Todd Company, Inc., Rochester, N. Y. 

Military Field Service Division, Philadelphia, Pa. 


Looking to continuing expansion, Burroughs invites inquiries from qualified engineers. 




















PIONEERING SCIENTIFIC FRONTIERS AT GENERAL MILLS 


Dr. J. E. Barkley, director of research, takes a reading in the dark tunnel during study of 
new infrared techniques being conducted by the Mechanical Division of General Mills. 


What else can infrared do? 


Infrared detection devices have become 
almost -commonplace. These invisible 
rays are now used in photography and 
several other industrial and military 


applications. But the full capabilities of 


infrared have not yet been determined. 
Dr. Barkley and his staff, working 
from an extensive background in cur- 
rent uses of infrared, are researching 
several possible applications right now. 

These studies in basic infrared tech- 


nology represent but a single phase of 
General Mills’ over-all program of ad- 
vanced exploration in theoretical and 
developmental physics, electronics and 
mechanical design. 

Findings in this “‘research for tomor- 
row”’ are being translated regularly into 
practical applications for industrial and 
military use today. If you have product 
or production problems, you can profit 
from these applications, and from our 
high-level production facilities. 


Send for Production Facts New booklet shows our facilities, 


names our customers 


introduces you to on time, precision manu- 


facturing. Write Mechanical Division, Dept. OD-3, General Mills, 


1620 Central Ave. N 


CREATIVE RESEARCH AND DEVELOPMENT - PRECISION ENGINEERING AND PRODUCTION 


E.., Minneapolis, Minn. 


CAN YOU BENEFIT FROM HIS 
SKILL AND EXPERIENCE? 


Skilled craftsmen, who are as proud 
of the precision products they pro- 
duce as they are of the highly spe- 
cialized machines they use, work 
with exacting care which comes only 
from many years of experience. Mass 
production and on time delivery of 
electro-mechanical and mechanical 
devices is routine at General Mills. 




















> Presenting..: 


NAXFINEGRAIN | 


COMPANION HIGH-STRENGTH 
STEELS TO N-A-X FINEGRAIN 


N-A-X HIGH-TENSILE STEEL 
A low-alloy, high-strength steel possess- 
ing all of the characteristics of N-A-X 
FINEGRAIN plus enhanced resistance to 
atmospheric corrosion. 


N-A-XTRA HIGH-STRENGTH 
STEEL 
Heat-treated alloy plates of weldable 
quality having yield strengths of 
70,000 psi upwards. 


HIGH-STRENGTH STEELS 
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Latest member of q 
the N-A-X family of " 
High-Strength Steels 


N-A-X FINEGRAIN is a low-alloy, high-strength steel 
with many diversified applications in modern 


metals design. Compared with carbon steel— 


lt is 50% stronger. 

it has high fatigue life with great toughness. 
It has greater resistance to wear or abrasion. 
is readily welded by any process. 

It is stable against aging. 

It polishes to a high luster at minimum cost. 

It can be cold formed readily into the most 
difficult stampings. 


e*eesee#ee#?e 
_ 
_ 


With N-A-X FINEGRAIN you can design lighter 
weight, longer life and economy into your 


products. Let us show you how. 


N-A-X Alloy Division 


GREAT LAKES STEEL CORPORATION 


Detroit 29, Michigan + A Unit of 


NATIONAL STEEL vill CORPORATION 











u.S. ARMY 
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Whether it’s moving men or missiles—tanks, 
ground support or fire control equipment— 
rugged “8x8” military vehicles mean sure, 
dependable delivery over roughest country, 
under the most adverse conditions. 


Where other vehicles bog down, “8x8” mili- 
tary vehicles with TDA® multi-wheel driv- 
ing assemblies, go through. Highly versatile 
and mobile, these vehicles provide full-time, 
all-wheel traction . . . low flotation pressure 
at each wheel . . . proven cargo stability and 
ride... better controllability ... and greater 
load capacity in relation to vehicle weight. 


Another big advantage of these TDA driv- 
ing assemblies is that they are standard pro- 
duction axles that can be assembled in any 
combination to make driving units for four-, 
six- or eight-wheel vehicles. Component parts 
are already available through the world-wide 
military supply system. 











Today, Timken® working with the develop- 


xBs 


quays deliers 


Rugged, Versatile TIMKEN-DETROIT Multi-Wheel Driving 
Assemblies Keep Them on the Go! 


at engineers of prime coritractors and the. 
7 = 















Department of Defense is designing and im- 
proving multi-wheel drives for new uses. 
Consult TDA if you have a problem in power 
transmission. Fifty years of manufacturing 
experience . . . and continuing field and lab- 
oratory research . . . will help you find the 
answer quicker, easier and at lower cost! 










7, RS&A Company 







Piants at: Detroit, Michigon 
Oshkosh, Wisconsin * Utica, New York 
Ashtabula, Kenton and Newark, Ohio * New Castle, Pennsylvania 


TIM 
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ROCKWELL SPRING AND AXLE COMPANY 
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Bermite Power 
Cartridges 
with Required 


Time Delays, 


Assure 








Bermite power packages contain the force 
to trigger parachute opening mechanisms 
reliably, and thus deploy ’chutes with 





precision. Time delay power cartridges are 
trouble-free and assure pilot safety. 





Now being used by the Navy, Douglas 
Aircraft and North American Aviation, 
Bermite Time Delay Power Cartridge 
devices are made in two models, with the 
mechanism built into the standard .38 (epprox. 1% times actual size) 
caliber police special cartridge. Both models Bermite Power Cartridges also are 
have an energy output of 35 to 40 wed for roster cutters, end other 


devices, which are actuated by power 
foot pounds. "4 contained in a small package. 








Mod. #1 has an over-all length of 1.125”, 
with time delay intervals of 34 of a second, 
and 1, 2 and 4 seconds. 





Mod. #2 has an over-all length of 1.625”, 
with time delay intervals of 5 to 12 seconds. 


Bermite Built Ordnance 
Is Better Built... 
Through Research , 
Development and Production 


CANYON ROAD, §S AUGUS, CALIF ORNIA 
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You get what you want with 


DAN IY 








PRESSES 
: = = F ttailinted x —_ 
, pir “ig aes 
.% 3 ~ : "= & a —— = 4 “ 
~- SLANT SUPERINTENDENTS ox 5. 
) get production they can count on . ~~ 


Danly Presses work full time. You don’t 
have to worry about breakdowns and 
there’s less “waiting” time because dies 
last longer between grinds. Precise, 
accurate alignment of Danly Presses 


el set-up faster, too. Manpower 
: ncy goes up because controls are 


‘designed for fast, safe operation. 


Your Danly’s stay in top shape, too. 
Maintenance crews can't “forget” to lu- 
bricate a Danly Press—automatic, built- 
in system circulates oil under pressure 
ali the time the press is in action. You 
get the production you want with Danly 
Presses—when you want it. 


DANLY MACHINE SPECIALTIES, INC. 
2100 S. Laramie Ave., Chicago 50O, ill. 


Ask for your copy of 
the Danly ‘Press 
Catalog.” /t gives the 
whole story on how 
Danly Presses are built — 
for you. Write today. oH Say 





helping 
hands... united yet diversified > . 


“ a 
| ee < 
Today, it takes more than a better mousetrap for the “ fl 
world to beat a well worn path leading to your door. i 7 a 
—— » 


Today, it takes the helping hands of diversified 
industries united under one progressive management. . 


...A management that has the background F i 4 
to cut costs and step-up production, and ia ™ 
at the same time insure quality 

leadership for each and every product. Ps i. 


... A management that utilizes the help of each 
division—in getting the best from all divisions. 7 


... A management with an attitude that 
fosters new markets and improved products. 


USI is such an organization—a dynamic group 
of divisions serving many industries where its 
products are accepted as the finest in the field. 
An organization that is noted for its ability to 
give a helping hand to any branch of industry. 


t 
~* 
’ 
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CLEARING MACHINE CORPORATION. 
Mechanical and hydraulic metal-forming 
presses and accessories. Plants at 
Chicago, Illinois, and Hamilton, Ohio 


CHICAGO STEEL TANK COMPANY. Stee! tanks 
of all sizes for industry. 
Piant at Chicago, Illinois. 


AXELSON MANUFACTURING COMPANY. 
Petroleum pumping equipment, milling 
machines, engine lathes, aircraft components. 
Plants at Los Angeles and Montebello, 
California, and St. Louis, Missouri 


CONDUIT FITTINGS CORPORATION. Small 
electrical parts and die-castings 
Piant at Chicago, Illinois 


SOLAR PERMANENT COMPANY—Refrigerated 
bulk milk tanks and cookware. 
Plant at Tomahawk, Wisconsin. 


ORDNANCE DIVISION. Maintains 
ordnance shell plant at Rockford, I/linois. 


KOPPEL (Philippines) Inc.—Distributors of 
leading agricultural and industrial machinery 
and equipment in the Philippine Isiands 


U. S. 1. INTERNATIONAL. Exporters of 
railway equipment and industrial equipment 
and machinery to all parts of the worid 


GARRETT OIL TOOLS INC.—Manufacturers 

of gas lift valves and other products 

po with production, transmission and 

. : , istribution of oil. Plant at Lon <a 

If you would like specific information on the + SN 
be. b : smog 7 SOUTHERN PIPE & CASING CO.—Manufactures 
USI products that are serving with distinction pipe and casing for transmission of water, 
in your field, we invite you to write today. os end gue. Plont at Asses, Colttornie 

WESTERN DESIGN AND MANUFACTURING CORP. 


—Designs and produces electronic 
components and control systems for high- 


speed aircraft and guided missiles 
U. Ss. INDUS | RIES, Inc. ust Plant at Goleta, California. 
GENERAL EQUIPMENT CORP.—Sales and 
250 Park Avenue, New York, New York service agency in Puerto Rico representing 
the industrial, agricultural and construction 
machinery and equipment of leading 
American and European manufacturers 


*"*A FAMILY OF MEN & MACHINES UNITED TO SERVE INDUSTRY BETTER’’ 
ORDNANCE 
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CYLINDER 
TUBING 


+s mirror-finished” by Standard 


Standard “mirror-finished” cylinder tubing is full- 
finished to use without further sizing or finishing for 
such applications as automobile shock absorbers, 

power steering and hydraulic pumps. When it comes to 
punishment, it can really take it. Every inch of this 
rugged tubing measures up to exacting specifications 
in cylinder finish . . . in ID tolerances as close as .001" 
...in extreme uniformity of wall thickness and con- 
centricity . . . in internal pressure resistance, 

tested to shocks up to 9000 p.s.i. Cylinder sizes to 3” OD 
x .165” wall. For full information on Standard’s 
complete range of products, plant facilities and 
engineering assistance send for free folder below. 


@ Welded Stainless Tubing and Pipe. © Boiler and Heat Exchanger. 
@ Welded Carbon Steel mechanical. = @ Exclusive rigidized pattern. 
@ Special Shapes 


= 





Shock absorber with metal-to- Free 8-page folder on 


metal plunger in cylinder tube 
held to .001” ID tolerance. ‘‘Mir- all Standard products. 


ror-finish”’, concentricity and pre- < > 
cision tolerance makes Standard . Write to address below. 


cylinder-grade tubing usable as is 
for hydraulic and other cylinders. 


STANDARD 


THE STANDARD TUBE COMPANY 
24400 PLYMOUTH ROAD * DETROIT 39, MICHIGAN 
Welded stainless tubing and pipe e Welded carbon steel mechanical e Boiler and Heat Exchanger 


e Exclusive rigidized patterns e Special Shapes e Steel Tubing—Sizes: !:" OD to 512" OD 
—.028 to .260 wall e Stainless—Sizes: 4” OD to 4” OD—.020 to .154 wall. 
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Important Announcement by Clark Equipment 


























...- A New CLARK 5-Speed 
Synchronized Transmission 


Here’s news vital to operators and builders of 
heavy-duty equipment—trucks, coaches, crane- 
shovels, construction machinery. 

This latest engineering triumph from power- 
train headquarters is entirely new in every detail; and 
is equipped with the Clark Split-Pin Synchronizer 
proved dependable by millions of miles of heavy- 
duty operation 

Two basic models—both 5-speed, synchronized 

in 2nd, 3rd, 4th, 5th 

300 V—Nominal torque rating 350 lbs-ft 

400 V—Nominal torque rating 450 lbs-ft 

For full information mail your inquiry to 
Clark Equipment Company, Transmission Division, 
Jackson 12, Michigan. 


Transmission Division 
CLARK EQUIPMENT CLARK 
COMPANY 


Falahee Road EQUIPMENT 


Jackson 12, Michigan 
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HERE’S HOW 
SOLVE YOUR 








WALLACE HAMILTON’S job is 
designing equipment for storing and 
transporting a missile and position- 
ing it for flight. Mr. Hamilton is Chief 
Engineer of the Special Products 
Division and under his control over 
100,000 annual man-hours of engi- 
neering talent are available for 
developing transtainers and launch- 
ers that use Cleveland Pneumatic’s 
years of experience in designing and 
making heavy-duty equipment, shock 
absorbers and special mechanisms. 


——-—————— ——-— 


LE, ANYWHERE... 





Mobile heavy-devices lift built by Servicing segment of missile work Transporting vehicle with self-contained 
Cleveland Pneumatic to raise a heavy stand and tower as conceived by the erector designed by the Special 
weapon 150” from ground and posi- project engineer of the Special Products Division, and capable of being 
tion it within 4)”. Products Division. built wholly in our shops. 





OUR SPECIAL PRODUCTS DIVISION CAN 
MISSILE GROUND-SUPPORT PROBLEMS 





Now, every sub-project connected with the ground-support 
phase of your missile program can be combined into a 


single contract. 

Save man-power. Save time. Concentrate your available 
engineering and manufacturing facilities on your missile 
project. Cleveland Pneumatic will handle the complete 
ground-support project for you and will provide single 
responsibility for the entire project from the time the site 


is cleared to finished launcher ready to fire. 


LAUNCHING TOWERS AND TEST STANDS — Years of 
experience in the design and fabrication of heavy-duty struc- 
tures and highly precise mechanisms and controls that can 
delicately adjust and position massive missile and structural 
components enable Cleveland Pneumatic to design all types of 


launching and test stands for any size missile including ICBM. 


PORTABLE LAUNCHERS— Portable units make fullest use 
of our experience as a leading manufacturer of handling 


} 


devices, hydraulic movers, mechanical actuators, and the 


required systems of interlocking controls and safety devices. 
SHIPBOARD LAUNCHERS — Pitch and roll can be compen- 


sated by combinations of Cleveland Pneumatic hydraulic 


cylinders and National Water Lift Division zero-positioning 


actuators, working under the control of NWL hydraulic 


valves and controls 


GROUND TRANSPORT EQUIPMENT — Vehicles for trans- 


porting the missile to the launching site can incorporate 


mpact-absorbing devices perfected by Cleveland Pneumatic. 


ON-SITE SERVICES—Architectural and engineering services 
for on-site construction are available from Cleveland 
Pneumatic under our one-responsibility contract with 
missile builders. 

The Special Products Division is ready to start today on 
your missile ground-support project. The result will be equip- 
ment that will provide maximum ease of handling and 
smooth operation, reducing the manpower and time required 


for your ground-support operations. 
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Your missile project... and creative engineering 


This new booklet outlines in detail 
the abilities and facilities of the 
Special Products Division. For your 
copy write on your company 
letterhead to Cleveland Pneumatic 
Tool Company, Special Products 
Division, Cleveland 5, Ohio. 


ee 


CLEVELAND PHEUHATIC ' 


TOOL COMPANY ¢ SPECIAL PRODUCTS 


DIVISION 


Cleveland 5, Ohio 


—_— — ii 
CREATIVE ENGINEERING BY CLEVELAND 


at 





Large hydraulic actuator for support- 
ing a fighter plane underneath the 
fuselage of a B-36 Bomber. 


Artist's rendering shows a storing-transporting vehicle 
suitable for over-the-road or airborne movement. It was 
designed and developed by Cleveland Pneumatic’s Spe- 
cial Products Division for a large missile manufacturer. 


PNEUMATIC 
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Complete test stand and launching faciliti 
an intercontinental missile can be desi 
engineered, produced and erected b 
Special Products Division. 
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CLEVELAND 
PLUGS SLEEVES CAPS 
PROTECT PARTS! 


Avoid damage to threads from dirt and dust . . . in transit 


... while dipping or spraying . . . or in storage. 
PLUGS to protect internal threads . . . SLEEVES to protect 
external threads . . . CAPS for various uses. 


SIZES: Plugs and Sleeves from se" up. Caps from 4" up. 


Special shapes and sizes to meet your needs. 


nee 


SALES OFFICES: 
CLEVELAND 
DETROIT 
CHICAGO 
MEMPHIS 
LOS ANGELES 
PLYMOUTH, Wis. 
JAMESBURG, N. J. 


OGDENSBURG, N.Y. 


ABRASIVE 


* * * 


Also available . . . Chemically 
Treated Plugs with added strength 
and stiffness, with proper resilience 
to ensure a clean, tight, dust-proof 


fit. 


Grease-proof . . . low moisture 
absorption . . . non-inflammable . . . 
stable up to 260° Fahrenheit. 


* * * 


Attractive Prices! Prompt Deliveries! 
Write or call us on your needs! 


THE 


SALES OFFICES: 
NEW YORK CITY 
pone do. c. 

N.Y. 


COMPANY ® WEST WARTFORD, 
6201 BARBERTON AVE., CLEVELAND 2, OHIO 


* ALL-FIBRE CANS « COMBINATION METAL 
AND PAPER CANS «+ SPIRALLY WOUND 
TUBES AND CORES FOR ALL PURPOSES 


CLEVELAND CONTAINER CANADA, LTD. 


Plants & Sales Offices: Sales Office: 
TORONTO AND PRESCOTT, ONT. MONTREAL 
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NEW NUCLEAR REACTION 


The observation of a new kind of nu- 
clear reaction that yields energy and is 
akin to thermonuclear reactions was re 
ported recently to the American Physical 
Society by scientists in the University of 
California Radiation Laboratory, Lerke- 
ey, Calif 

In order to make a nuclear reaction 
take place, two nuclei must touch. The 
new discovery is a way of pulling two 
nuclei together so that a proton and a 
nucleus of heavy hydrogen (a deuteron) 
can combine to form helium-three with 
the release of 5.4 million volts of energy. 
This pulling together takes place in a 
“mesic molecule.” 

In a normal molecule the nuclei of the 
component atoms are pulled together 
weakly by electrons. But the electron can 
be replaced by a much heavier particle, 
the negative mu meson. Because the mu 
is 210 times heavier than an electron it 
circles the nucleus at only 1/210th the 
distance of an electron and thus binds the 
two nuclei correspondingly closer. The 
nuclei then have a good chance of touch 
ing, and the nuclear reaction can take 
place 

The reaction is termed a catalyzed re 
action because the mu meson is not con 
sumed by the reaction but may be ejected 
from the molecule by the energy released 
The mu is then free to catalyze more re 
actions, in chain fashion. 

The Berkeley scientists said, however, 
that at the present time the energy-pro 
ducing reaction is only a laboratory 
phenomenon, The chain of catalyzed re 
actions cannot continue long enough to 
generate commercially useful amounts of 
power because mu mesons decay into 
other particles after two-millionths of a 
second. Unfortunately from the point of 
view of thermonuclear power, mu mesons 
can be made only in high-energy nuclear 
collisions of particles accelerated by cy- 
clotrons and other expensive machines. 

However the scientists described as 
“interesting” the possibilities if a much 
longer lived particle, with properties 
similar to that of the mu meson, is ever 
found. The Russian physicist Alikhanian 
has reported evidence for such a particle 

The observations were made in studies 
of photographs taken of tracks in the 10- 
inch hydrogen bubble chamber which is 
being used with the Berkeley bevatron, 
presently the most powerful atom smasher 
in the world (Continued on p. 766) 
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(Left to right) Dr. John Bardeen*, Dr. William Shockley* and Dr. Walter H. Brattain, shown at Bell Telephone 
Laboratories in 1948 with apparatus used in the early investigations which led to the invention of the transistor. 


Bel! Telephone Laboratories Salutes Three 
New Nobel Prize Winners 


Drs. John Bardeen, Walter H. Brattain and William Shockley 


March-April 1957 


are honored for accomplishments at the Laboratories 


The 1956 Nobel Prize in Physics has 
been awarded to the three inventors of 
the transistor, for “investigations on 
semiconductors and the discovery of the 
transistor effect.” 

They made their revolutionary con- 
tribution to electronics while working at 
Bell Telephone Laboratories in Murray 
Hill, N. J. Discovery of the transistor was 
announced in 1948. Bell Laboratories is 
proud to have been able to provide the 
environment for this great achievement. 


*Dr. Bardeen 


Shockley Sem rduct 


Bell Telephone Laboratories 


WORLD CENTER OF COMMUNICATIONS 


s now with 


This is the Nobel 
awarded to Bell Telephone Laboratories 
1937 Dr. C, J. 
shared a Nobel Prize for his discovery 


second Prize 


scientists. In Davisson 


of electron diffraction. 


Such achievements reflect honor on 
all the scientists and engineers who work 
at Bell Telephone Laboratories. These 
men, doing research and development 
in a wide variety of fields, are contribut- 
ing every day to the improvement of 


communications in America. 


ley is with the 


Calif. 


niversity of Illinois, and D Shock 


ry of Beckman Instruments, In 


RESEARCH AND DEVELOPMENT 











Just a squeeze sets the fastening 


THAT'S HOW SIMPLE IT 1S—a flex of the finger—to anchor fixtures securely 
with the Remington Stud Driver. Off goes the power load, the stud 
is anchored into steel or concrete—straight as an arrow. No predrilling 
or outside power source required! 

You can set both !;” and *,” diameter studs with the Remington 
Stud Driver—up to 6 studs per minute either size. There are 40 
different styles and lengths of Remingtcn Studs to choose from. 
With this one tool, you can take on every stud-fastening job—light, 
medium and heavy-duty—and save time and 
money on every one of them! Get full details 
by mailing coupon below. 


° 
minton, Industrial Sales Division > / 
—— Remington ArmsCompany, Inc, 


766 


Bridgeport 2, Conn. 
Please send me your free booklet which shows 
how I can speed my job and save with the 
oe Remington Stud Driver. 


Name a 


aa a 


Address — . —— 


DRIVER | 
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Atomic Energy (Contd.) 





NUCLEAR POWER PLANT 

The first nuclear power system in the 
United States designed and built solely 
for experimentation in the generation of 
electric power was formally put into 
operation at Argonne National Labora 
tory of the Atomic Energy Commission 
on February 9, 1957. 

The EBWR _ (experimental _ boiling- 
water reactor) underwent preoperational 
tests and was placed in continuous full- 
power operation on February 9th supply- 
ing 5,000 kilowatts of electric power to 
the laboratory 

It is expected that the plant will meet 
the major portion of the electricity re 
quirements of the laboratory. No elec- 
tricity generated by this plant will be sold 
for commercial use. The EBWR will be 
used by the laboratory to further studies 
of boiling reactors and to evaluate their 
possibilities for large-scale power applica 
tion. 

Of the original five reactor projects in 
the AEC civilian power reactor develop- 
ment program launched in 1954, the 
EBWR is the first to be completed and 
to generate electricity. 

In the EBWR power system steam is 
generated within the reactor vessel and 
piped directly to a turbine without inter 
mediate heat exchangers. Water thus 
serves as moderator and as coolant to 


remove heat from the reactor 


SCHOOLS GET URANIUM 


The Atomic Energy Commission has 
approved 3 loans, each of 5,500 pounds 
of natural uranium metal, plus neutron 
sources, to North Carolina State Col 
lege, Raleigh, N. C.; Ohio State Univer 
sity, Columbus, Ohio; and Rensselaer 
Polytechnic Institute, Troy, N. Y. The 
uranium and neutron sources will be used 
in subcritical assemblies for the training 
of nuclear engineers. 

The subcritical assembly consists of an 
arrangement of uranium rods in a mod 
erator such as graphite or ordinary water 
When the neutron source is introduced, 
nuclear fission is produced, but the reac 
tion cannot be sustained without the pres 
ence of the neutron source 

Such assemblies do not require the 
complex control mechanism, expensive 
shielding, or heat-removal equipment of 
nuclear reactors and may be used for 
many laboratory exercises in nuclear en 
gineering training 

The 5,500 pounds (2,500 kilograms) of 
uranium metal to be loaned each institu 
tion will be in the form of rods enclosed 
in aluminum, This brings to sixteen the 
number of loans of this type to nonprofit 
educational institutions 

The Commission for some time has 
been supplving certain materials for these 


issemblies without a use charge being 
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How to assign your 


COMPLETE SYSTEMS 
RESPONSIBILITY 


Whether it’s radar, countermeasures, missile guidance, 
sonar, computers, microwave or radio communications— 
electronic equipment of any kind—Raytheon has 

proved its capacity to shoulder complete systems 
responsibility. And “complete” means just that: 

every step—from design concept to operation 

and service. 


Some 20,000 skilled, hand-picked scientists, engineers 
and assemblers working with some of the most advanced 
facilities in the industry have built Raytheon’s 
reputation for “Excellence in Electronics.” 

Write now for additional information. 


RAYTHEON MANUFACTURING COMPANY 
WALTHAM 64, MASSACHUSETTS 





On which of these 
can you use help? 





PRODUCT DESIGN 
& DEVELOPMENT 





MANUFACTURING 
COST ANALYSIS 





| ] PRODUCTION 
|) PROCESSING 





TOOL & 
DIE DESIGN 











AUTOMATION 
DEVELOPMENT 





JAYSD\ PLANT Layout 
'£ SPECIFICATIONS 





PRODUCTION & 
QUALITY CONTROL 











If you have a single check in the “‘can use help” column, 
you need the services of Pioneer Engineering & Mfg. Co. Our 
complete, contract engineering services are available when 
and where you need them. For more information, contact our 
chief engineer. He'll see that you get it immediately. 


ENGINEERING 


MANUFACTURING CO., INC. 
Telephone -TWinbrook 3-4500 
19669 John R Street, Detroi! 3, Michigen 





INDUSTRIAL ENGINEERS, CONSULTANTS & DESIGNERS 
BRANCH OFFICES IN DAYTON, OHIO, WASHINGTON, D. C. and TORONTO, ONT, CAN 





Atomic Energy (Contd.) 





made, subject to the availability of the 
material and to a determination that such 
loans will advance the Commission's pro- 
gram to assist in alleviating the current 
shortage of nuclear scientists and engi- 


neers. 


ARMY RADIATION CENTER 


Sharpe General Depot at Stockton, 
Calif., has been chosen as the site for 
the U. S. Army lonizing Radiation Cen 
ter. The experimental center will be built 
by the Army Corps of Engineers and will 
include a nuclear reactor which will be 
built by the AEC. 

The center will investigate the use of 
ionizing radiation in the preservation of 
food and conduct other projects of in 
terest to the Department of Defense. The 
Quartermaster Research and Develop 
ment Command at Natick, Mass., will di 
rect the operations of the center. 

The Atomic Energy Commission will 
design and construct the reactor and re 
lated equipment at an estimated cost of 
$3,000,000. The reactor, which will be a 
source of intense gamma radiation for use 
in experiments with foods and _ other 
materials, will be of the water-moderated 
type with solid fuel elements. A prelimi- 
nary design concept is being completed 
for the Commission by Internuclear 
Company of Clayton, Mo. 

Other facilities of the center, costing 
an estimated $4,500,000, will include a 
high-energy particle accelerator to be 
procured by the Quartermaster Corps, 
and offices, laboratories, and processing 
and storage areas which will be con 
structed by the Corps of Engineers ac 
cording to spe cifications being developed 
by the Quartermaster Corps. These speci- 
fications will take account of the needs 
of the other technical services of the De- 
partment of the Army. 

Initially the center will have as its pri- 
mary mission the development of methods 
of utilizing ionizing radiation to preserve 
foods and to determine the economic fea- 
sibility of such a process. The processing 
area will be designed so that a large 
variety of products may be handled and 
so that major modifications in processing 
lines may be effected. 

This aspect of the center’s activities 
will be performed in conjunction with th« 
Quartermaster Food and Container In 
stitute, Chicago, which is conducting the 
over-all Quartermaster Corps research 
and development program in the field of 
radiation preservation of food. This pro- 
gram includes contracts with sixteen uni- 
versities as well as contracts with re 
search institutes and industrial concerns 
located throughout the country. The food 
processed through the Army Ionization 
Radiation Center will be used in part for 
support of these contracts. 
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Cameron Split-Die Forgings 
are different —they are made possible by something 
new in the metal-working industries. Intricate ferrous 
forgings with internal as well as external contours 
are being mass-produced. These near-final shapes 
with greatly improved grain structures are creating a 
new concept in the design and use of forgings. 
Cameron’s split-die forgings offer a variety of shapes 
and sizes (200 Ibs. to 5,000 Ibs.) in alloys to meet 
the extreme demands of today. They may be supplied 
as forged, rough machined, or finish machined, 
ready to save money on final operations. It is now 
possible to take advantage of the many benefits 
offered by high grade alloy ferrous® forgings 
in applications never before possible. Investigate 
these advantages. Write or call... 


IRON WORKS, Inc. 


SPECIAL PRODUCTS DEPARTMENT 
P O. Box 1212, Houston, Texas 


* ferritic or austenitic 
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Breaking fabrication 


barriers in new materials 


with cold 
forging! 


Most companies and 
engineering personnel 
are well acquainted 
with Hunter Douglas’ 
activities in the field 
of cold forging alumi- 
num and aluminum 
alloys. Not so well known are our efforts 
in the production of magnesium and 
oxygen-free copper components by the 
same process. Recently, as the result of 
a concentrated Hunter Douglas research 
program, tubular zirconium was suc- 
cessfully cold-forged...an achievement 
which now opens the door to the fabri- 
cation of other rare and costly metals 
by our cold forging techniques. 

The field of cold forging is constantly 
expanding with many new successes 
destined for the future. 

Where stakes are high and being 
“first” assures a competitive advantage 


Magnesium, 
Oxygen-free 
Copper, 
Zirconium, 

High Strength 
Aluminum Alloys 


—in lower cost, better design, greater 
strength—an original approach to your 
fabrication problem will pay dividends. 

Hunter Douglas cold forging tech- 
niques, backed by an unmatched expe- 
rience in this field, frequently supply 
the missing key. Many fabrication prob- 
lems can be solved simultaneously by 
producing hollow, dense, zero-draft 
components meeting exact part geom- 
etry requirements and difficult perform- 
ance specifications. 

If you have production requirements 
in any of the metals now being regu- 
larly cold forged, we welcome the 
opportunity of reviewing prints and 
submitting quotations. Especially 
important, if you have an advanced 
program involving zirconium or other 
rare metals, we are in position to devote 
development facilities to the solution of 
specific high priority problems. 


Among Hunter Douglas’ many achievements is the 
first successful cold forging technique for zirconium 
...@ metal long believed unresponsive to this process! 

By cold forging, the hard surface oxides, carbides 
and nitrides normally produced by hot working were 
completely absent, surface finish was good, and in 
tubular shapes tolerances on diameters and concen- 
tricity were held to a few thousandths...far supe- 
rior to hot extrusions. With almost complete elimi- 
nation of machining, metal waste was negligible... 
an extremely important factor with material costs 
running as high as $20.00 per pound! 

Cold forging of oxygen-free copper is now proving 
important to the electronics industry and experimen- 
tal development work is in progress on magnesium 
and even common metals, such as steel. Out of this 
extensive research program is coming the vital knowl- 
edge for meeting tomorrow's unusual problems. Look 
to Hunter Douglas for everything new in cold forging! 


Hunter Douglas ® Aluminum Corporation 


HUNTER DOUGLAS ALUMINUM PORATION + DEPT.O-3. RIVER NIA, OVERLAND 3.3030 





AMERICAN ORDNANCE ASSOCIATION 


Founded 1919 


A patriotic, educational, scientific, nonpolitical, and nonprofit- 
making organization of American citizens dedicated to scien- 
tific and industrial preparedness for the common defense 


OFFICERS 
President 
Benjamin W. Chidlaw, Thompson Products, Inc., Cleveland, Ohio 


Vice-Presidents 
Harvey C. Knowles, Procter & Gamble Company, Cincinnati, Ohio 
Louis Polk, Sheffield Corporation, Dayton, Ohio 
Robert L. Biggers, Fargo Division, Chrysler Corporation, Detroit, Mich. 
Stanley C. Hope, Esso Standard Oil Company, New York, N. Y. 


Regional Vice-Presidents 
Wellwood E. Beall, Boeing Airplane Company, Seattle, Wash. 
C. L, Eksergian, Budd Company, Philadelphia, Pa. 
Chris P. Fox, State National Bank of El Paso, El Paso, Tex. 
Helge Holst, Arthur D. Little, Inc., Cambridge, Mass. 
Daniel J. Martin, Hughes Tool Company, Houston, Tex. 

K. T. Norris, Norris-Thermador Corporation, Los Angeles, Calif. 
John M. Olin, Olin Mathieson Chemical Corporation, New York, N. Y. 
Ralph F. Peo, Houdaille Industries, Inc., Buffalo, N. Y. 

William J. Rushton, Protective Life Insurance Company, Birmingham, Ala. 
John Slezak, Kable Printing Company, Mount Morris, IIl. 
Charles M. White, Republic Steel Corporation, Cleveland, Ohio 
Herbert R. White, Eclipse Counterbore Company, Detroit, Mich. 
Dean Witter, Dean Witter & Company, San Francisco, Calif. 


Treasurer 
James D. McIntyre, Washington, D. C. 


Counsel 
John Ross Delafield—Delafield, Marsh and Hope, New York, N. Y. 


Assistant Counsel 
John F. Floberg—Kirkland, Fleming, Green, Martin & Ellis, Washington, D. C. 


General Chairman for Technical Divisions and Committees 
Henry N. Marsh, Hercules Powder Company, Wilmington, Del. 


Executive Vice-President 
Leo A. Codd, Washington, D. C. 


Secretary 
Florence G, Ferriter, Washington, D. C, 


DIRECTORS 


Robert L. Biggers, Fargo Division, Chrysler Corporation, 
Detroit, Mich. 

Omar N. Bradley, Bulova Research and Development Lab- 
oratories, Beverly Hills, Calif. 

Levin H. Campbell, Jr., Automotive Safety Foundation, 
Washington, D. C, 

Benjamin W. Chidlaw, Thompson Products, Inc., Cleveland, 
Ohio 

W. W. Coleman, Bucyrus-Erie Company, Milwaukee, Wis. 

Paul L. Davies, Food Machinery and Chemical Corporation, 
San Jose, Calif. 

B. F. Fairless, American Iron & Steel Institute, New York, N.Y. 

William K. Fitch, Dravo Corporation, Pittsburgh, Pa. 

Herbert A. Gidney, Pittsburgh, Pa. 

R. E. Gillmor, Coral Gables, Fla. 

S. C. Hope, Esso Standard Oil Company, New York, N. Y. 


March-April 1957 


George F. Hussey, Jr., American Standards Association, 
New York, N. Y. 

Harvey C. Knowles, Procter & Gamble Company, Cincin- 
nati, Ohio 

Henry N. Marsh, Hercules Powder Co., Wilmington, Del. 

Erle Martin, United Aircraft Company, Windsor Lock, 
Conn. 

R. L, Maxwell, American Machine & Foundry Company, 
New York, N. Y. 

James D. McIntyre, Washington, D. C. 

Frederick H. Payne, Springfield, Mass. 

John S. Pfeil, Stone & Webster, Inc., Boston, Mass. 

Louis Polk, Sheffield Corporation, Dayton, Ohio 

S. E. Skinner, General Motors Corporation, Detroit, Mich. 

J. E. Trainer, Firestone Tire & Rubber Co., Akron, Ohio 

Lysle A. Wood, Boeing Aircraft Company, Seattle, Wash. 


769 














GEN. BENJAMIN W. CHIDLAW 


New President of the American Ordnance Association 








Air Force Firepower 


Modern weapons systems are increasing the effectiveness of our airmen 


NNOUNCEMENT is made 
elsewhere in this issue that the 
Thirty-ninth Annual Meeting of 

the American Ordnance Association 
will afford members an opportunity to 
witness Air Force firepower at Eglin 
Air Force Base in May. The invitation 
was extended to the Association by the 
Hon. Donald A. Quarles, Secretary of 
the Air Force, and Gen. Nathan F. 
Twining, Chief of Staff, U.S.A.P. In 
accordance with the established policy 
of rotating A.O.A. annual meetings 
under the auspices of the three services, 
this is the year the Association meets 
with the Air Force. 

Formal invitations with full infor 
mation have been sent to all members. 
The date is Monday, May 6, 1957. It 
will be a rare opportunity to witness 
current tests and demonstrations of the 
mighty firepower of our air arm. 

GLIN Air Force Base is the site of 
the Air Force proving ground under 

the command of Maj. Gen. Robert W. 

Burns, and of the Air Armament Cen 

Maj. Gen. Edward P. 


Here the Air Force has its 


ter directed by 
Mechling. 
greatest concentration of proof facilities 
for aircraft and all appurtenances. Here 
also is the headquarters of the engi 
neers and technicians who test air 
armament and assist in its further de- 
velopment. 

Our citizens are afforded constant 
opportunity to appraise the importance 
of American air power. Recently the 
amazing achievement of the Strategic 
Air Command was emphasized by the 
spectacular nonstop flight of B-52 bomb 
ers around the world in less than forty- 
eight hours. Circling of the globe non- 
stop in less than two days by our 
mightiest aircraft is evidence of the sus 


tained striking power of our air arm. 


é 





Gen. Benjamin W. Chidlaw, 
a distinguished Air Force and 
industrial leader, was elected 
president of the American Ord- 
nance Association at the annual 
meeting of its board of directors 
for the 2-year term beginning 
January 1, 1957. He brings to 
his new office recognized ability 
as a leader together with wide 
experience in military-industrial 
affairs. 

A native of Ohio, General 
Chidlaw was graduated from 
the U. S. Military Academy at 
West Point, Class of 1922. That 
year he began his training in 
the Army Air Corps, specializ- 
ing in fighter aviation. He ad- 
vanced through many assign- 
ments of responsibility, includ- 
ing his long association with 
air matériel at Wright-Patter- 
son Air Force Base since 1930. 
As head of the engineering sec- 
tion in the office of Gen. H. H. 
Arnold in 1939, he was respon- 
sible for the design, develop- 
ment, and testing of the original 
American jet engine and jet 
airplane. 

During World War II he was 
deputy commanding general of 
the Twelfth Tactical Air Com- 
mand in the Mediterranean 
Theater and later assumed com- 
mand of the Mediterranean Al- 
lied Tactical Air Forces. 

Following the war he re- 
turned to the United States for 
duty as deputy commander for 
operations of the Air Matériel 
Command at Wright-Patterson, 
and assumed full command in 
1949. Two years later he was 
promoted to 4-star rank and 
was selected to command the 
Continental Air Defense Com- 
mand. 

Upon his retirement from 
active service in May 1955 he 
became _ vice-president of 
Thompson Products, Inc., 
Cleveland, Ohio. 











Similarly, there are constant evi 
dences of advances in tactical air power. 
These afford many occasions to assess 
the striking force, accuracy, firepower, 
and speed of the tacticians who, in con 
junction with the other services, have 
the responsibility for the taking of ob 
campaign. In 


jectives in a military 


both fields—strategy and tactics—air 


armament is a vital ingredient. The 
armament makes aircraft a weapon. 
Missiles—nuclear as well as high-ex 


plosive—rockets, guns, ammunition, 
and fire control, together with the air 
craft itself, its propulsion, its air worthi 
ness and dependability, all comprise the 
weapons system W hich is the dominant 
note in the development of modern 
hrepower, 

It is especially timely that General 
Chidlaw assumes the presidency of the 
Ordnance Association when air fire 
power is receiving such emphasis. It is 
further indication of the close ties be 
tween the Air Force and the Industry 
Ordnance Team. General Chidlaw 
brings to the assignment not only his 
wide experience in the military phases 


of air progress but a degree of judg 


ment and prudence as well as skill 


ful 
administration which have contributed 
in large measure to the stature of our 
national 


Air Force as an arm of our 


defense. 


— systems of the three 
think- 


services indicate the mode rm 
ing on armament preparedness. It is the 
weapons system which consolidates the 
firepower of the hghting man on land 


the prime réle of Army Ordnance. 


Similarly, it is the weapons system 
which increases the firepower of the 
fighting man on the sea and under it 

the prime réle of Navy Ordnance. It 
is the Weapons system W hich increases 
the firepower of the airman—the rék 
of the Air Research and Development 
Command and the Air Matériel Com 
mand, 

All these responsibilities—land, sea, 
and air—are constantly expanding, 
firmly established on underlying prin 
ciples of research, development, and 


engineering. 





The Changing Face of War 


We should learn from history that the basis of modern military might 1s 


industrial power backed by science and technology and that victory on the 


“amner front” is today as important as military conquest in big battles 


AR to the soldier is what sur 

gery is to the surgeon—weap 

ons are to the one what surgi 
cal instruments are to the other, and 
the battlefield is duplicated in the op- 
erating theater. Here the comparison 
ends, for while the surgeon has long 
abandoned the simplicity of Doctor 
Sangrado of “Gil Blas” who prescribed 
copious bleedings and draughts of hot 
water for every sort of ailment, the 
soldier in his operational sphere con- 
tinues to emulate him. 

The one diagnoses what is wrong 
with his patient—the causes and na 
ture of his disease or injury—before he 
decides on the most likely means of 
cure. The other, as often as not, does 
the reverse—he sets to work with his 
means before he has considered the end. 

The reason for this difference 
is that the practice of healing 
has for long been placed on a 
scientific footing, and the prac- 
tice of war has not. Though 
after each bloody conflict its 
causes and origins are examined and 
discussed ad nauseam, how much more 
profitable would it be were they diag 
nosed prior to the operation. 

What the soldier has always lacked is 
a corpus, or compendium, on war in 
all its forms—origins, causes, manifes 
tations, and results—as a guide to his 
conduct of war. This was realized over 
2,000 years ago by Polybius when he 
wrote: “It is history and history alone 


which, without involving us in actual 


72 


Maj. Gen. J. F. C. Fuller 





General Fuller, well-known 
British soldter-author, is one 
of the outstanding military an- 
alysts and historians of the 
present day. Recently, he 
crowned a distinguished ca- 
reer with the publication of 
the third and final volume of 
his definitive work, “A Mili- 
tary History of the Western 
World.” 





danger, will mature our judgment and 
prepare us to take right views, what- 
ever may be the crisis or the posture of 
affairs.” 

Thus it comes about, as the saying 
goes, that history repeats itself, Ac- 
tually it is the ignorance of history 

which does so, and the result is 
that identical blunders recur in 
every age. 

Normal 


because civilization never stands 


wars do not exist, 
quite still, and even in those 
periods when it would seem to be 
marking time, each war begets new 
problems which, however insignificant, 
may lead to profit or loss in the next. 
How small must it have seemed 
when man first bitted the horse; yet 
out of a scrap of bone or metal soared a 
military revolution which in its day is 
comparable to the introduction of the 
internal-combustion engine in our 
own, 


The conduct of war should always 


be dynamic, because statesmen and 
generals are called upon to deal with 
ever-changing mobile elements and sit 
uations—not with static ones, 

There have been many types of war; 
for instance, predatory wars to acquire 
food, land, booty, and gold; political 
wars to settle dynastic disputes, secure 
or extend frontiers, gain command of 
the sea, acquire colonies, dominate a 
neighbor or a continent, and consum 
mate personal ambition; economic wars 
to capture slaves, establish or secure 
commercial communications, win mar- 
kets, gain raw materials, and oust a 
trade competitor; and ideological wars 
to impose or defend a religion or polit- 
ical creed and to enforce justice or some 
abstract ideal such as right and free- 


dom. 


N each, 


vary with the aim. A dynastic war of 


the conduct of war should 


succession should not be fought on the 
same lines as a war of extermination 
arising out of overpopulation, or a war 
to impose a religious belief on the lines 
of one in which a trade competitor is to 
be eliminated. Each predatory, politi- 
cal, economic, and ideological disease 
demands its own particular military 
therapeutics. 

Of the above four categories, the 
first three are governed by concrete 
and, therefore, limited ends, and the 
fourth by abstract and unlimited ones. 
Unlimited, because Vattel long ago 
pointed out in his “The Law of Na- 
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tions”: Where two peoples are equally 
convinced that they are fighting for 
their rights there is no possibility of 
peace between them until one is com 
pletely crushed, and that all means, 
however barbarous, will be resorted to 
in order to crush each other. 

The Thirty Years’ War (1618-1648) 
—an ideological and therefore an un- 
limited conflict—depopulated vast 
tracts of Europe, and the atrocities per- 
petrated during it so shocked the pub 
lic conscience that, when coupled with 
the rising cost of armies, they led to an 
astonishing transformation in the con- 


duct of war. 


ARS became strictly limited. Jus- 
tice and right were agreed to be 
common to all belligerents; foraging 
was forbidden; the lives and property 
of the civil population were respected; 
and maneuvers largely replaced battles. 
Marshal Saxe is credited to have said: 
“I am not in favor of giving battle, 
especially at the onset of a war. I am 
even convinced that a clever general 
can wage a war his whole life without 
being compelled to do so.” 

The aim was not to kill or damage 
the enemy, least of all his civil popula- 
tion, but to exhaust his exchequer. 

This gentlemanlike conduct of war 
—which, though derided in aftertimes, 
has much to recommend it—was shat- 
tered by the French Revolution. Bour- 
geois democracy replaced the absolut 
ism of kings, aristocratic armies 
rapidly vanished, and on the wings of 
the slogan “Liberty, equality, and fra 
ternity,” once again ideological warfare 
soared from off its roost. 

Twenty years before the outbreak of 
the revolution Guibert had prophesied 
the coming of the nation-in-arms, and 
in 1798 the introduction of conscrip- 
tion by General Jourdan laid gue - 
the foundations of the eventual 4 
democratic total wars—wars in 
which not only all able-bodied 
men were liable for service but L. 

wie 
were to be called upon to support war. 

Mass warfare ousted the “sport of 
kings,” and as the masses are far more 
easily stirred to fervor through their 
emotions than are kings and their 


courts, warfare as a whole tended more 
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oss 


in which all national potentials = = 


and more to become an_ ideological, 
Manichaean conflict—a struggle be- 
tween Christian and Apollyon. 

Out of the confusion of the French 
Revolution emerged the mastermind of 
Napoleon. He was not an ideologist 
but a practical soldier who saw in war 
the instrument of national and 
personal aggrandizement. He 
reduced strategy to a science 
and tactics to an art, sought 
enemy’s army, 


out his main 


and crushed it in a ruthless 
offensive a outrance. 

A decade after his death his system 
was explained and codified by Clause 
witz in his “On War,” which became 
the textbook of statesmen and soldiers 
on the conduct of war. 

Clausewitz’s theory that war should 
be “waged with the whole might of 
the national power” and that war “be 
longs to the province of social life” was 
given life by the Industrial Revolution, 
which increasingly led to the regimen- 
tation of the peoples of Europe in bar 
racks and factories. 

Out of the latter emerged the class 
war of Marx and the Socialists, a war 
directed, not against a foreign enemy, 
but against a social class—the employ- 
ers of labor and bourgeoisie who, in 
their final account with the workers, 
looked to the inmates of the barracks 
to protect them. 

The theory underlying this type of 
war was that nations could be attacked 
from within as well as from without; 
that in an industrialized country the 
big strike could be made as effective an 
instrument of class-war policy as the 
big battle of war policy. From then on, 
every industrial nation that went to 
war was to be faced with two fronts—a 
potential inner front and an actual 
outer front. 

= With the passing of the nine- 


teenth century we step onto 


the threshold of our present 


technical civilization, still in 
violent evolution. New sources 
of energy were unleashed, and 
new inventions appeared. Among these, 
three were destined to change tradi- 
tional warfare: they were the internal- 
combustion engine, wireless telegraphy, 
and the electrical composition of the 


atom—the last of which, forty years 


: 


later, was to bring military thought 
and action to a climax. 

Nevertheless, in conception the con 
duct of war remained firmly Napole 
onic. Decision was to be sought in the 
battle of annihilation; artillery would 
prepare the way, infantry would gain 
fire supremacy and assault, and 
cavalry would pursue the shat 
1914 the 


tered fragments. In 


war contemplated by all bellig 


erents was a War of movement 
leading to a rapid decision, 

There was nothing wrong in this 
had it been related to the advances in 
weapon power of the previous half 
century; but it was not, for they were 
but superficially studied by the general 
staffs. Instead of the first great war of 
the twentieth century being a war of 


movement, it was a war of stalemate, 


and only toward its conclusion did the 


birth of armored warfare point to a 


way out of this predicament. 
In the end the decisive factor was 


not a military but an economic one 


which led to the creation of an inner 


front. For the Central Powers it was 
the Allied blockade and for Russia her 
chaotic administration and corrosive 
corruption. Both led to the same catas 
trophe—starvation of the civil popula 
tion and revolution. In both, military 
power was finally destroyed by a self 


inflicted stab in the back. 


. of the leading lessons of the 


war were: (1) That a war fought 


for an abstract aim, such as “war to 


end war” or “war to make the world 
safe for democracy,” led, as Vattel had 
pointed out, to a conflict of mutual 
slaughter and attrition; (2) That the 
increasing economic interdependence of 
nations tended toward rendering local 
wars worldwide; (3) That the basis of 
military might was industrial power 
and in consequence that the god of war 
now marched with the biggest factories 
rather than with the biggest battalions; 
(4) That 
mately related to the sciences and tech 


weapon power was inti- 
nology; and (5) That to win on the 
inner front could prove as effective as 
winning on the outer. 

These lessons were little considered 
by the victors; for while in the Soviet 


Union, Lenin, and later Stalin, devel 
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oped the means of waging a bloodless 
war on all non-Communist peoples on 
their inner fronts, and in Germany 
Hitler, to prevent a recurrence of the 
stalemate, based the cutting edge of 
military power on mechanization. 
France and Great Britain did the re 


verse. 


T" 1E one set out to build a superen 

trenched front—the Maginot Line 

to make stalemate unbreakable, and 
the other, relying on its impregnability, 
reverted to blockade, her traditional 
weapon of attrition, Neither sought a 
short war, both accepted a long one, 
and as a long war could only end in yet 
another addled peace, it was a strange 
conception upon which to base their 
conduct of war. 

On its military side the German con 


Second World War 


startling and unprecedented. With no 


duct of the was 
more than a partially mechanized 


Poland was conquered in 27 


army 
days, Denmark in 1, Norway in 23, 
Holland in 5, Belgium in 18, France in 
39, Yugoslavia in 12, Greece in 21, and 
Crete in 11. 

But on its political side it was suici 
dal. Instead of creating an inner front 
by entering into alliance with the sub- 
jugated peoples of Russia, who consti 
tute more than half the population of 
the U.S.S.R., and with their aid de 
stroy the Soviet Imperium by revolu 
tion, Hitler treated these peoples, who 
at first welcomed him as their liberator, 
as subhumans and thereby forewent his 
sole chance of overthrowing the Rus- 
sian colossus. 

It was not the Russian armies 
which 


was his own 


nor was it Lend-Lease 


defeated him; it 
inner front—his brutal nature. 
Conversely, although on_ its 
military side the Russian con- 
duct of war was much as it had been 
in the past, on its political side it was 
devilishly astute. By resorting to Len 
in’s technique of subversion through 
infiltration, followed by a coup d’état 
and liquidations, the three Baltic States, 
Poland, Rumania, Hungary, Bulgaria, 
eastern Austria and Germany, and later 
on Czechoslovakia, were all but blood 
lessly absorbed into the Union of So 


viet Socialist Republics, 


These operations showed that it was 
the political and psychological attacks 
on their inner fronts which endangered 
the political and social existence of na 
tions more so than the battles waged 
on their outer fronts. 

The leaders of the Western 


democracies proved themselves 


to be as incapable of conduct- 
ing the war toward a profitable Ss 


peace as they had been in pre “= 
paring for it beforehand. 

They set out with the ideological 
aim of extirpating Hitler and Hitler- 
ism and yet failed to see that the only 
rational road toward this end was to 
win to their support the considerable 
and highly placed anti-Hitler factions 
within Germany and with their aid 
destroy Hitlerism by revolution on the 
inner front. 

Nevertheless, like Hitler, they re 
sorted to brutality. Instead of foment 
ing opposition against the Nazi régime, 
they discouraged it by strategic bomb 
ing and by proclaiming that their aim 
was “Victory—victory at all costs!” and 
“Unconditional surrender.” 

Victory—yes, that is a legitimate 
aim; but victory at all costs opens the 
road to political insanity, because, like 
all human achievements, unless victory 
is governed by the moral law it be- 
comes the instrument of the devil. 

Sure enough, out of the ashes of the 
war the devil rose triumphant—Hitler 
Stalin. “The hu 
Winston 


was reincarnated in 


man tragedy,” writes Sir 


Churchill, “reaches its climax in the 
fact that after all the exertions and sac- 
rifices of hundreds of millions of peo- 
ple and the victories of the 
Righteous Cause, we have still 
not found peace and security 
and that we live in the grip of 
even worse perils than those 

we have surmounted.” 
The inept conduct of the war by the 
democracies, coupled with their dis 
nuclear en 


covery of how to convert 


ergy into a weapon of superdestruction, 





“We are living in a state of 
‘wardom’—-in an age in which 
every political act is possessed 
of a military or a revolution 


ary significance.” 





Sa 


has, indeed, placed the Western World 
in the grip of a peril greater than any 
it has been faced with since the days 
of Darius and Xerxes. 

Two armed camps at daggers drawn 
now confront each other, and because 

their ideals are incompatible 

there can be no true peaceful 

coexistence between them. This 

means that we are living in a 

state of “wardom”—in an age 

in which every political act is 
possessed of a military or a revolution 
ary significance. 

The conceptions of war as held in 
these two camps differ fundamentally 
While in the democratic camp war is 
looked upon as an instrument of poli 
tics, in the autocratic camp politics is 
held to be an instrument of war. To 
the one, war is only actual when the 
guns go off; to the other it is in per 


petual being. 


URTHER, though to the former, 

decision is to be sought on the outer 
front, to the latter it is to be sought on 
the inner front. The aim of the Krem 
lin is not peace but world empire be 
cause, according to its philosophy, 
peace is impossible until world empire 
is established. Therefore the Soviet 
Union is at perpetual war with all peo 
ples who refuse its message, nor is it 
likely that this unending conflict will 
be halted or abandoned because it is 
held to express the law of history—it 
is preordained and therefore inevitable. 

The agent employed to achieve 
world empire is revolutionary warfare 
—so-called “cold war’—which, though 
distinct from actual war, is nevertheless 
based on the power to wage it. Its aim 
is to enable a small minority, highly 
trained in the tactics of subversion and 
backed by 


seize power and impose its will on the 


intensive propaganda, to 


vast majority of its victims. 

The freedom of action of this politi 
cal microbe is in direct proportion to 
the power of the nuclear and conven 
tional forces which stand behind it. 
Their revolutionary purpose is to cover 
the operations of the minority by an 
ever-present threat of actual war, or 
should the actions of the minority lead 
to war, then to partake in it in over 


whelming strength. 
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Nevertheless, except in colonial coun- 
tries, the outbreak of actual war is the 
one thing the Kremlin wishes to evade, 
not only because it would interrupt the 
development of the enormous natural 
resources of the U.S.S.R., which one 
day may become their main revolution 
ary weapon, but also because actual 
warfare is more hazardous and incom 
parably less effective than revolution 
ary war and because of the risk of doc 
trinal contamination the Soviet troops 
will run by occupying bourgeois coun 


tries. 


ECAUSI 


ties that wage them, when we turn 


wars resemble the socie- 


to the West it should in no way sur 
prise us to find that a very different 
conception of the conduct of war is 
held. Because the Western democracies 
are not inspired by a revolutionary phi 
because revolutionary 


losophy, and 


warfare is antagonistic to some of their 
sacred principles, not only do they ig 
nore the offensive value of the revolu 


tionary attack but pay scant heed to 
protect themselves against its corrosive 
assaults. 


That 


planning to fight the next war on the 


they may not be accused of 
lines of the last one, they are blind to 
the fact that ever since 1945 the Third 
World War has been in 


is the revolutionary war waged by the 


progress. It 


Soviet Union against all non-Commu 


nist countries, and not the war into 
which one day it may develop; namely 
another conventional war, or the first 
of the nuclear wars. 

Here we are faced with a choice be 
tween three priorities, one actual and 
two problematical. Should the first 
revoluticnary war—continue unop 
posed, it is likely either to win or lead 
to the second or third. Therefore, if the 
second and third are to be prevented, 
whatever the risk, the first must be de- 


feated. 


HIS means an attack on the Soviet 
inner front by going into alliance 
with all subjugated peoples behind the 
Iron Curtain and, through stimulating 
their desire for freedom, foment revo 
lution within the bowels of Muscovy. 
But this is not the form of war that 


is being planned by the United States 
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“Victory at all opens 
the road to political insanity, 
like all human 


unless victory ts 


costs 


because, 
achievements, 
governed by the moral law it 
becomes the instrument of the 


, » 9 
aevil. 





and Great Britain—the two leading 
democracies: instead it 1s nuclear war. 
Not to fight it, but to establish a “bal 
terror” which will 


ance ol prevent its 


outbreak—a purely defensive idea, a 
spiritual Maginot Line. 

Although it is rational to hold that 
when the opposing stockpiles of nu 
clear weapons have reached a figure 


make a 


annihilating 


which will nuclear war mu 


tually neither side will 


dare to use them, it is pertinent to ask: 
What The 


surely is that either revolutionary war 


happens next? answer 


fare will be intensified by the Soviet 


Union or that conventional war will 


be resorted to. 


err 


If the latter, who is 
going to wage it on 
the democratic front? 

Through force of pre 
sent policy it will be 
the medium-sized and 
democratic which, un 


afford 


small powers 


able to nuclear weapons, will 
have raised armies equipped with con 
ventional ones. What chance will these 
armies have against the Kremlin’s one 
hundred and more’ conventionally 
armed divisions? 

Britain is 


To this, as far as Great 


concerned, may be added a rider. In 


1899 she set out to fight an infantry 
war and got a cavalry one; in 1914 she 
set out to fight a mobile war and got a 
static one; in 1939 she set out to fight 
a static war and got a mobile one; 
and now that she is preparing for a nu 
clear war, it looks very much like she 
may get a conventional one. 

The policy of banking on nuclear 
war to end all war is a fallacious one. 

Should tactical nuclear weapons be 
used, as now planned, no fixed line 
can be drawn between them and stra 


And, should 
that 


tegical nuclear weapons. 


the latter be used, we are told 
there will be no victors, only survivors. 


Also we are told that, should a nation 


be reduced to fight for its very exist 


ence, it will resort to every type ol 


weapon. 

Yet, surely, it may be asked: Is it a 
sane political act to reduce an enemy to 
so drastic a predicament? Was the an 
nihilation of Germany in 1945 a profit 
When are we 
7 


' 
age-oid tesson 


going 


able undertaking? 
to learn the cited by 


Rabelais: “Never drive your enemy 


unto despaii 


which to 


THER 
mind are: 
1. That 


general-purpose weapons, but special 


spring 


points 


' 
nuciecar weapons are not 


weapons which, when resorted to, 


should be used against special targets. 
Like 


stroyers, and no one outside an asylum 


siege artillery they are mass-de 


would suggest sending to war a con 


ventional army composed solely or 


mainly of 15-inch howitzers. 
weapons, by indis 


2. That nuclear 


criminately obliterating the enemy's 


civil and military population, unite in 
death the adherents and opponents of 
his government and thereby prohibit 
the establishment of a_ revolutionary 
inner front. This is to repeat Hitler’s 
brutal blunder which led to his ruin 

3. That the policy of nuclear war 
adopted by the United States and Great 
Britain is largely responsible for the 
growing spirit of defeatism and neu 
tralism in Europe. The prospective vic 


b 


tims see no great choice between being 


obliterated during a war or liquidated 
after 1t. 


4. That in conventional war there 


are no substitutes for conventional 


irms. 


These few points, and others of 


equal importance could be added, 
should be carefully considered before a 


decision is made on the conduct of war 
And al 


though without knowledge of all the 


in this age of “wardom.” 
facts it would be presumptuous to sug 
gest a way out of the dilemma which 
nuclear and revolutionary warfare pose, 
it is in no way presumptuous to pro 
pose that the first thing to do is to 
make a bold and determined effort to 
win World War III, now raging, be 
fore staking the bulk of our resources 
World 


on a nuclear 


War IV. 


problem iti al, 





The Navy Today 


Our forces afloat are ready for instant action and are well equipped with 


new aircraft carriers, nuclear-powered submarines, supersonic airplanes, 


the latest underwater weapons, and a complete arsenal of guided massiles 


HERE is something to remem 


ber when we speak of armament 


preparedness in the nuclear age. 


It is this: preparedness is an attitude 
or state of mind, and it concerns peo 
ple—people in and out of uniform, in 
government service, in our universities, 
and in our industry. 

It means people working together as 
teammates, devoting their common ef 
forts to solving their common prob 
lems. Our military success is founded 
on teamwork, the mutual trust and 
support between the Navy and _ its 
splendid sister services, the Army, Ma 
rine Corps, and Air Force. 

The 


tion is the very symbol of this all-im 


American Ordnance Associa- 
portant idea of teamwork. It has been 
of tremendous value to the Navy. It 
has provided a forum for discussing 
the crucial problems connected with 
large-scale production and the transi- 
tion from research and development to 


production, 


A .O.A, Technical Committees repre 
“™ sent the entire ordnance industry 
and art, including the special field of 
underwater ordnance. This field has al 
ways been of great importance to us 
in the Navy and is now one of our 
most pressing problems. We appreci 
ate deeply your Association’s fine help 
in the past, and we shall depend heav 
ily upon it in the future. 

There is no field of military tech- 


nology that is advancing more rapidly 
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than that of ordnance. The success of 
our armed forces and the security of 
our country depend on our solving 
many problems correctly, in time, and 
at a cost we can afford. It is a great 
challenge to us all. 

The trouble in the Middle East has 
again shown us a number of things. 
It has demonstrated the enormous im 
portance to the civilized world of un 
interrupted sea communications—of the 
real importance of the freedom of the 
seas. It has proved once again that it 
is the unexpected that 
can be expected to 
happen. It is an indi- 
cation that the kind of 
localized conflicts the 
world has had in the 
past still happen, and will again in the 
future, 

And it shows us some of the many 
essential things a Navy must be able 
to do in situations less than war—tasks 
which popular opinion tends to over- 
look. The battle is the final pay-off for 


navies as for any other armed force. 


But navies also perform vital services 
in pacifying and stabilizing situations 
which might otherwise blow up into 
large-scale fighting. 

It will be up to historians of the fu- 
ture to determine the extent to which 
the presence of our powerful Sixth 
Fleet has assisted the free world goal 
of peace in the Middle East. I suggest 
that they will find the contribution to 


be substantial. 


NE service which is already a mat- 
ter of record is the protection and 
States citizens 


evacuation of United 


from the troubled areas carried out 
under the direction of the Sixth Fleet. 


With the 
October 29, 


outbreak of hostilities on 
1956, units of our Sixth 
Fleet were directed to Haifa and Alex 
andria to evacuate our citizens from 
Israel and Egypt. Within hours the 
evacuation was well under way. 

By mid-morning of the fourth day, 
the commander of the Sixth Fleet re 
ported his mission completed. In all, 
2,500 Americans left the troubled areas. 
Seventy per cent of these left in Sixth 
Fleet ships. The other thirty per cent 
were transported in Navy-requisitioned 
ships and in Navy and Air Force air 
craft under Sixth Fleet command. 

Once again an emergency requiring 
quick and decisive action found our 
Navy ready. It remains ready for what 
ever action our national policy may re- 
quire. 

On the other side of the world the 
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Seventh Fleet keeps watch in the trou- 
ble-ridden Far East—ever alert, ever 
ready. 

Upon this readiness of the Navy to 
meet all situations depends the success 
or failure of the free world collective 
security system. We have to be able to 
control the seas in war to prevent our 
allies across the oceans from being 
overrun. 


We have 


tacks which an 


to be able to defeat air at 


enemy can launch 
against our naval forces and shipping. 
We have to be able to defeat through 
out the entire ocean trip all the sub 
marines he may use to attack us. En 
emy mines, guided missiles, small craft, 
surface ships also have to be defeated. 
Our ships must actually reach port in 
Europe and Asia if we are to succeed. 
If they 
that is not good enough. 


get almost all the way across, 


To control the seas and deny their 


use to an enemy requires a variety of 
We 


aircraft, 


naval weapons and tactics. need 


aircraft carriers, shore-based 


cruisers, destroyers, submarines, am 
phibious torces, and other weapons. 


And they have to be good. 


O defeat a nuclear-powered subma 
rine, a destroyer must have the 
equipment and weapons to detect, io- 
cate, identify, and destroy an enemy 
submarine at long ranges before it can 
get off its attack against the destroyer. 
Similarly, guns—even the best—are 
no longer adequate to shoot down 
modern enemy aircraft before they get 


close enough to release their weapons. 
5 t 


Guided missiles are needed to do the 
job. 

Our Navy today is in the midst of 
revolutionary changes which will have 
as profound an effect on our fleet as 
the conversion from sail to steam. The 

dramatic success of the 


NavurTILus 


has drawn attention to 


submarine 
our program tor 
changing over to nu 
clear propulsion. The 
recent speed record of over 1,000 miles 
an hour set by a Navy fighter aircraft, 
the F8U, has highlighted the shift 
from sonic to supersonic aircraft. 

Progress in providing a wide variety 
of nuclear payloads to supplement high 
explosives has been equally spectacular. 
And just as important, and perhaps 
not as well known, has been the 
Navy's extremely effective progress in 
developing guided missiles. 

We are proud of the fact that the 
United States Navy is the first military 
organization in the world to have in 
service the four basic types of guided 
missiles. 

Our surface-to-surface capability to 
day supplements airplane delivery of 
weapons. It depends on Regulus I as a 
service missile which can carry nuclear 
payloads from the deck of a submarine, 
cruiser, or carrier. A more advanced 


type—Regulus II—has been test flown 
successfully, 

The air-to-surface missile, Petrel, is 
in service today as armament for patrol 
aircraft, permitting them to attack en- 


emy ships below the waterline from 


outside antiaircraft 


well range. 


gun 

We have two fine missiles in the air 
to-air category—the phenomenal Side 
winder, and Sparrow I which, like 
Regulus, was developed under the di 


Navy \ero 


nautics. Both are in service in the fleet 


rection of the Bureau of 


today. 


N the 


Terrier is well established as a suc 


surface-to-air category, the 


two 


and 


cessful service weapon in our 


guided-missile cruisers Boston 
Canserra, The converted guided-mis 
sile destroyer GYATT was commissioned 
system 1S 


S. Marine 


recently, A mobile Terrier 
already in service with a U. 
Corps antiaircraft missile battalion 
Tartar, a smaller version of Terrier for 
ships of destroyer size, is showing great 
promise 1n ce velopment. 

We 
our long range 


Like 


product of the Bumblebee missile pro 


are especially proud of Talos, 


surtace-to-alr miussuie, 


Terrier and Tartar, Talos is a 
gram which the Navy established back 
in 1945 to counter the kamikaze threat 
of that era. Since that time the Navy 
has directed this program toward pro 
viding the fleet with highly reliable 
missiles to combat supersonic jet air 
craft. 

The first Talos flight test was con 
In May 


Talos in its developmental tests « 


1954 


le 


ducted in Ox tober 1952. 
stroyed a drone at twenty-five miles 
with a direct hit. A number of other 


successful tests followed—both on 
drones and parachuted reflector targets. 


You can be quite sure that there has 


Now building at Groton, Conn., from left, the Skipsack, SKATE, and Triton, newest of the nuclear-powered submarines. SkiP- 


JACK will incorporate a whalelike hull to become the fastest 


sub ever built. 


Triton will 


be used as a mammoth radar 


picket station and will be equipped with twin nuclear reactors for super power, making it the world’s largest submarine 


Ph 


Mines 


an | 





been considerable improvement since 
1954. 

Work already has been started to 
convert the U.S.S. GaLvesTon to serve 
as the first Talos missile cruiser. She 
will mount a Talos battery aft and con- 
ventional guns forward. She is sched 
uled to join the fleet early in 1958. 

These wonderful innovations—nu 
clear power, nuclear weapons, super 
sonic aircraft, guided missiles—are the 
harbingers of the Navy of the future. 
They hold the promise of a new Navy 
of fantastic power, range, and mobility 
—-a Navy which will prove equal to 
the greatest challenge the maritime 
The 


limited only by our imagination and 


world has ever faced. future is 
our zeal. 
> _ - > ° 
sut these great advances bring their 
own problems with them. In the final 
analysis we are talking about naval 
weapons and equipment, ship-based 


This 


means that our aircraft, missiles, and 


capabilities, sea-based systems. 
other weapons are only as effective as 
the ships upon which they are based. 

The most promising missile in the 
world will not enhance our naval capa 
bilities unless there are ships equipped 
to fire it. The fastest airplane in the 
world has no value to a navy that can 
not take it aboard. 

This means that our ships must keep 
pace with these profound improve 
ments in our ordnance, aviation, and 
propulsion engineering. There is a real 
need for balance and timing so that 
receives the maximum 


our country 


beneht from these, developing new 
capabilities as they emerge. A navy is 
only as good as its ships. We must be 
sure that ours are good enough for the 


veapons of tomorrow’s fleet. 


*UCH a requirement, of course, is 
\ not overwhelming. It is rather a 
challenge. But, as with buying the new 
family car or the split-level rambler, we 
must keep a weather eye on the pay- 
ments. 

We in the Navy are the first to ap 
preciate the need for military programs 
which are economically sound. Our 
ships, especially, represent long-term 
investments of twenty years and more. 
Inflation is extremely dangerous. Over 


a 20-year period it shaves billions of 
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dollars from the buying power of the 
future appropriations we may be given 
to replace our ships and other long- 
term assets. 

Military spending of an order which 


produces inflation defeats itself in the 


end. This means that all the armed 
forces must produce maximum combat 
effectiveness for every dollar they 
spend. 

It is traditional within the Navy to 
adapt and modernize naval hardware 

to meet the needs of 

changing conditions. 

Our ships and aircraft 

are continually being 

modified to give them 

* greater capabilities. A 

ship is a wonderful thing. It is incred 

ible what can be done—what has been 

done—to ships to lengthen their useful 
service life. 

We keep our ships for a long time. 
We don’t replace them every five or 
ten years. We modernize and convert 
whenever profitable to do so. 

For example, our World War II 
carriers were built to operate propeller 
driven aircraft which weighed in the 
thousand pounds 
80 knots 


an average of 8o 


range of 16 to 20 


and which landed at some 


and burned fuel at 
gallons an hour. The advent of the jet 
airplane required a drastic upgrading 
of these capabilities. 

Thus, within six years after V-] Day, 
we were busy adapting and modern 
izing World War II carriers to extract 
a few more years of service out of their 
aging hulls. 

In a similar way, we have met the 


problems posed by advancing tech 
nology to our other types of ships. We 
have converted over eighty submarines 
to snorkel operation. We have two con 
verted cruisers and one destroyer now 
in commission as guided missile ships. 
We have given special capabilities in 
antisubmarine and radar picket work 
to many of our old destroyers. 

But there are limits to the adaptation 
of older types of ships to new require- 
ments. One of these is performance. In 
every ship there are certain basic struc- 
tural limits which will at some point 
put an end to further gains in perform- 
ance. 

Through some really remarkable in- 


novations, including the steam catapult 
and the angled deck, we have managed 
to keep our World War II carriers op- 
erable with the jet aircraft of today. 
But they will not do for the aircraft of 
tomorrow. The aircraft presently opera- 
tional in the fleet are probably the last 
that can be accommodated by the con 
verted carriers of World War II. 

The second important limitation 1s 
that imposed by actual physical deteri- 
oration with age and service. This is 
particularly notable in the case of sub 
marines but is true in greater or lesser 
degree of all types. There is thus a 
point in the life of every ship beyond 
which it is no longer profitable to spend 
money for major improvements. 

This means that we are faced with 
an irreducible minimum requirement 
for replacing our ships and aircraft as 
they fade into obsolescence. We are at 
tempting to program our aircraft pro- 
curement so that we have an inventory 
that is approximately eighty to eighty 
five per cent modern, with a turnover 


period of about five years. 


tin attack carrier program is well 
under way. Forrestat and Sara 
TOGA are now in the fleet, and four 
others are on the way. The continuance 
of this program will provide an ade 
quate number of modern attack car 
riers well into the 1965-1970 period. As 
the new ships join the fleet, the older 
ones will be recommissioned as support 
carriers. 
In other 


types—destroyers, amphib- 


ious and logistic support ships—we are 
not so well along. This will eventually 
mean a lessening in our gross capabili 
ties as our present ships of these types 
cease to be combat effective. We are 
working hard on this problem, and I 
can only say in all frankness that we 
have not yet found a satisfactory solu 
tion. But we have faced tough prob 
lems before and we have always found 
the answers. 

What matters is that we keep at the 
problem and that the American people 
understand clearly what we are trying 
to do. Our people have never failed to 
provide the means necessary to their 
national security once they had a clear 
understanding of the problems and is- 


sues involved. 
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Manpower and Missiles 


The Army as well as industry needs technically trained men to design, 


develop, and maintain the modern weapons with which our troops are 


being equipped to counter any possible aggressor in the atomic age 


HE Thirty-eighth Annual Meet 
ing of the American Ordnance 
Association attests once more to 
the continuing interest of the members 
of the American Ordnance Association 
in the national-defense program. The 
country owes a lasting debt for the 
Asso 
ciation has made, and will continue to 
make, 
f 


would have a more solid foundation if 


monumental contributions the 


to this cause. National security 


many other organizations maintained 
comparable interest in the defense ef- 
tort. 

As you well know, preparedness is 
not your exclusive concern. It is the 
concern of every citizen. You have wit 
nessed the terrible cost, the very real 
peril to our freedom, caused by disin 
terest in our defense capabilities on at 
least three occasions. The painful hu 
miliation of disarmament shocked our 
people in World War I, 
World War II, and more recently in 


the Korean action. 


again in 


TIXHERE was 


while the bloody engagements of 


some improvement 
Korea were fresh in our minds. But, in 
spite of the clear, repeated warnings of 
history, In spite of the present dangers 
to freedom, it seems easy to forget that 
the preservation of real preparedness 
demands constant care, attention, and 
sacrifice, and is vital to the preservation 
of liberty. 

Only by close attention to everyday 


actions, by constant awareness, by con 
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tinually preaching the need for defense, 


by a realistic appraisal of our posture, 
can we expect to remain strong and 
free. Freedom and preparedness have 
been synonymous ever since General 
Washington laid down that basic prin 
ciple for the preservation of the young 
Republic. 


Where do we 


preparedness? Where are we 


stand in armament 
going? 
These questions have weighty impor 
tance today. This Nation and the free 
world had good cause recently to assess 
our readiness in the light of appalling 
events in Europe and the Middle East. 

Armament is the aggregate of the 


Nation’s 


cludes manpower, weapons, equipment 


military strength. That in 
in being, and those resources, such as 
raw materials and industrial capacity, 
that can be converted into tools of de 
fense in time to be of value. Progress 
in armament depends upon progress in 
all fields of science and technology. 
They are interrelated and interdepend 


ent. 


In the 


contronts the 


manpower area an em 
Nation, It will have 
sequences of the pray importance 
unless a solution is | 4 The prob 
lem is highlighted > competition 
young eng! 


for the annual output of 


neers and technicians, which is far less 
than the demand. The indu 

lution has put a pl 

men. No longer are 

quate to serve the need. 
Our industrial tchnology has become 
complex with the ad 
Army 


Both 


more and more 


vance of science. So, too, has the 


" ' 


become a high vy technical! system. 


industry and the military require men 


= | 
training, SKil, and 


equipped by 
perience to maintain and operate 
cate equipment and to exploit 


tentialities to the maximum. 


NCE the soldier fought with weay 


| 


, , , 
ons of eciemental design. Today the 


same advances which provide better 


weapons, better communications and 
better transportation for the Army have 
applications in industry and 


The 


Civil Service technician is prized by 


many 


business. trained soldier or the 


industry. The Army has consequently 


suffered serious losses in its military 


cadre as well as in its professional 


civilian manpower. 
The Army 


problem, both military and c1\ 


knows its manpower 
ilian. 
With public understanding, and sym 
pathetic support from the Congress, the 


problem can be solved to the extent 
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that basic national resources are suffi- 
cient. 

Much more is involved than trying 
to divide the available supply of 
skilled manpower equably. We know 
the demand; we must increase supply. 
That calls for a fundamental revision 
in educational concepts, What is lack- 
ing is a technical atmosphere, a favor- 
able climate, in our grammar 
schools and high schools when 
boys and girls are in their for- 
mative years, They must ac- 
quire sufficient understanding 
of mathematics, chemistry, and 
physics so that our high schools will 
produce an adequate input of scientists- 
to-be for colleges and universities. 

The armed forces also will profit by 
assurance of an adequate input of high 
school graduates who are not unfa- 
miliar with these basic subjects. 

A parallel of recent memory will il 
lustrate the point. One of the major re- 
sources of the Army in World War II 
was its mobility—developed to a much 
greater extent than in the armies of 
other countries. We moved by truck, 
jeep, armored vehicle, and tank. 

The motor vehicle had long since 
become an integral part of American 
life, and the youth who reached man- 
hood without basic knowledge of the 
functions of a screwdriver and a pair 
of pliers and without knowing how to 
drive the family car was rare indeed. 
He was therefore prepared in mini- 
mum time to adapt his basic under- 
standing of gasoline-fueled vehicles to 
the military need. 


HE Army, no less than industry, 
can be equally prepared for possible 
conflict only if assured of a reserve of 
manpower to whom the basic princi- 
ples of mathematics, chemistry, physics, 
and electronics are just as familiar as 
the screwdriver, pliers, and automobile 
were to the inductee of World War II. 
We fail to meet the requirements of 
our technical civilization when we turn 
young people out of public schools who 
which 


move today’s world. High school is the 


are deficient in the sciences 
final step in our universal system of 
free education. The pattern of tomor 
row’s environment must be laid down 
at that level. If we think only in terms 
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of what knowledge we need today, our 
educational system will never catch up 
with progress. 

Education is preparation for the fu- 
ture—not for the moment. It takes lead 
time to develop skilled manpower just 
as it does to produce tanks, guns, and 
The youth high 


school should be conditioned for the 


missiles, entering 
kind of world he will live in 
eight and ten years hence. 
Youthful 
technology 


interest in science 


and must be 


aroused, It must be nurtured 

and maintained. That requires 
teachers capable of inspiring students, 
developing their abilities, lending en- 
couragement, and imparting the funda- 
mentals, Facilities in the form of lab- 
oratories and equipment are necessary. 
To bring this about calls for maximum 
public support reflected at all ievels: 
the community, the state, and the Na- 
tion. 

New developments in firepower, mo- 
bility, and communications have pro- 
duced new tactical concepts. But their 
full utilization in the Army depends 
heavily upon skilled technicians. This 
is not to say the future Army requires 
masters of science or doctors of phil- 
osophy. The Army does need young 
men possessing the same fundamental 
preparation called for by modern in- 
dustry. The Nation’s future rests in 
great part on our ability to catch up 
and forge ahead in the international 
race for technically trained manpower. 
It is high time for real action in this 
held. 

Let us now consider the modern 
weapons available to the armed forces. 
I will not review in detail the family 
of Army rockets and guided missiles 
which have already demonstrated their 
capabilities. Nike, Corporal, Honest 
John, 


household words. Their pictures are 


and Redstone have become 


even carried on the cereal boxes your 
children turn into playthings. The 





“Education is preparation for 
the future—not for the mo- 
ment. It takes lead time to de- 
velop skilled manpower just 
as it does to produce tanks, 
guns, and missiles.” 





newer Dart and Little John filled gaps 
in the rocket family and have proved 
their efficiency. 

All these weapons have one thing in 
common—they are extensions and im- 
artil- 


provements conventional 


lery. We are well-advanced in the de- 


upon 


velopment of Jupiter, the intermediate- 


range ballistic missile. 

Recently there has been considerable 
discussion about guided missiles, par- 
ticularly the medium-range, and the in- 
termediate-range programs. The medi- 
um-range Redstone missile system is 
the Army’s newest and largest weapon. 
The first unit organized to serve Red- 
stone in the field, the 217th Field Ar- 
tillery Missile Battalion, is in training 
at the Army Ballistic Missile Agency. 

The Redstone system is the product 
of the scientist-engineer-industry team 
headed by Dr. Wernher von Braun, 
who has attained worldwide distinction 
for his achievements in rocketry. Dr. 
von Braun directs development opera- 
tions in the Army Ballistic Missile 
Agency. The Army has made available 
to his group an unparalleled array of 
facilities and a highly competent staff. 


EW have seen the Missile Agency. 

For security reasons it is a closed 
post, and access is restricted. But you 
have heard something of its progress. 
Let me give you some of the salient 
facts about its capabilities. 

The agency began operations on Feb- 
ruary 1, 1956, with an estimated in- 
ventory in building and equipment 
worth $46,000,000. Since then $12,000, 
ooo has been spent to complete an ex 
cellent test area. 

Since the agency occupies only a rel- 
atively small portion of the 40,000-acre 
reservation which comprises Redstone 
Arsenal, there is room for several ad 
ditional construction projects to the 
end of making more effective this com 
pletely integrated organization, capable 
of research, design, model building, 
fabrication of components, missile as- 
sembly, static testing—in fact, every 
step of the over-all missile process ex- 
cept the actual firing of major missiles. 
That takes place at Patrick Air Force 
Base, where we are making good use 
of the Missile Test Center facilities. 


However complete are the physical 
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facilities, they must be relegated to sec- 
ondary importance when evaluating 
the agency’s total capabilities in this 
all-important effort. 

Our primary resource is personnel. 
We have men whose experience in 
rocketry covers twenty years of inves 
tigation in the field—men of vision and 
of broad outlook. Dr. von Braun and 
his original nucleus of experienced 
rocket developers have been backed up 
by the finest engineering, scientific, and 
research talent we could find. 

They have received unlimited co 
operation from other Army arsenals 
and laboratories, from Air Force re 
search agencies, from naval installa 
tions, from universities, and from in 
dustries serving the Missile Agency as 
contractors. 

To clarify the recent publicity about 
the IRBM program, a brief recital of 
historical fact may be helpful: 

The Defense ap 
proved a proposal for IRBM No, 2 


Department of 


development in November 1955. Si- 
multaneously, the Air Force was au 
thorized to proceed with IRBM No. 1. 
The essential difference was that the 
Air Force missile was to have only a 
land-based capability. The Army mis 
sile was to be capable of being launched 
at sea, and also of having a land-based 
capability. 

The Navy was given responsibility 
for developing the shipboard launching 
system and for advising the Army on 
matters of design criteria for shipboard 
handling and launching. But develop 
ment of the missile itself was entirely 


an Army project. 


UPITER was the only IRBM adapt- 
Navy’s 


which understandably posed additional 


able to the requirements 
problems in launching and which re 
quired certain compromises to suit the 
differing conditions between land and 
sea use. These problems and compro 
mises were worked out. 

In November 1955 the Secretary of 
the Army notified all Army installa- 
tions that the IRBM was to have the 


highest priority of any research and 


development program within the 


Army. All resources of the Army were 
to be made available for the timely and 


successful execution of the project. The 
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“The Army ...can be equally 
prepared for possible conflict 
only if assured of a reserve of 
manpower to whom the basi 
principles of mathematics, 
chemistry, physics, and elec- 
tronics are just as familiar as 
the screwdriver, pliers, and 
automobile were to the induc 


tee of World War II.” 





Missile 


created by Army Order 22, December 


Army Ballistic Agency was 
1955. Its mission was published by the 
Chief of Ordnance in January 1956. 
That same month saw the Army Chiet 
of Staff issue a directive stating that 
development of the 1,500-nautical-mile 
missile had top priority in the Army. 

Because of the demonstrated success 
of the Redstone system, this became 
the forerunner and contributor to the 
Jupiter. Using Redstone hardware we 
have gained a very considerable time 
and reliability advantage by flight test- 
ing essential Jupiter components, Red 
stone hardware also has contributed to 
some very special and highly classified 
projects essential to final success in the 
long-range missile field. 

Let me emphasize that the initial de 
cision in November 1955 related only 
to the development aspect. Decision as 
to rdles and mission in this case was 
not made at the same time. As you 
know, the Department of Defense has 
recently outlined certain concepts for 
operational employment of the IRBM 
and for support of developmental pro 
grams. It was directed that operational 
employment for the IRBM become an 
Air Force responsibility and that, be 
ginning in July 1957—that is, 
with the fiscal 1958 budget—the 
Air Force would support the 
development program money- 
wise, 

As a Government agency, the 
Ballistic Missile 


times be flexible and responsive 


Agency must at all 
to the 
needs of the country. The Army has a 
long history of serving others than it 
self; we have no predilection about 
whom we serve. If budgetary strictures 
dictated the decision, existing resources 
achievements must 


and demonstrated 


weigh heavily in any determination of 


future developmental assignments. 

Knowing at first hand the cost of 
such programs in manpower, facilities 
and funds, the Army wants to ensure, 
as it always has, maximum return for 
every tax dollar invested. 

Historically we have proceeded on 
the policy that the national interest re 
quired that Government installations 
pursue the continuing research and de 
velopment programs in weaponry dur 
ing times of peace and that full reli 
ance be placed upon a combination of 
Government-owned specialized plants 
plus industrial capacity to turn out 
components and other kinds of mili 


tary equipment in time of war. 


tastes taxpayers have built up a tre 


mendous investment in Government 
installations and facilities. This contri 
bution to the national-defense program 
has made it possible to retain in the 
Federal service the civilian know-how 
in the weapons industry which cannot 
have a counterpart in private enter 
prise, since there is no steady market 
for its wares. It also permits the armed 
forces to assume the ultimate respon 
sibility for quality, dependability, and 
safety with respect to our weapons. 

Progress has been so rapid in the 
relatively new art of the ballistic mis 
sile that we have been unable simul 
taneously to attack all the projects we 
know to be attainable. Intelligent se 
lection must be exercised, weighing our 
resources against the military require 
ment, The burden of choice is heavy: 
we endeavor to exercise maximum dis 
The 


to obtain 


crimination. goal remains un 


changed maximum return 


from available resources, 

Army Ordnance is also par 
ticularly careful to ensure that 
the projects adopted can be 
brought to conclusion and the 
weapons supplied to our forces 
before known or anticipated de 

fensive measures render them obsolete. 

Immense possibilities are inherent in 
the guided missile as a delivery syste m 
History is bound up with man’s efforts 
to extend his striking power, Once he 
settled disputes with bare hands. Then 
he learned to use a stone and pro 
gressed to the club, the spear, the sling 


shot, the bow and arrow, and catapult. 
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For many ages the extension of strik- 
ing power depended upon stored me- 
chanical energy. With the invention of 
gunpowder came the era of chemically 
derived energy applied to the delivery 
of missiles. It was another step for 
ward in the ceaseless search for the 
means to strike at an enemy from be- 
yond the enemy’s circle of destruction. 

Long-range artillery appeared in 
World War I and was designed to de- 
stroy hostile targets with minimum ex- 
posure to the crew and weapon. But 
the ultimate range of this weapon did 
not long meet the need. Nor could it 
deliver the desired destructive power. 

Explorations in rocketry several cen 
turies ago attempted to exploit chemi 
cal energy in a new direction, but early 
rockets failed to satisfy other criteria: 
accuracy, reliability, and weight-carry 
ing potential. Then came the airplane. 
The striking range extended to new 
limits, Carrying its own firepower and 
bombs, the airplane roamed far beyond 
the battlefield limits of artillery to hit 
not only tactical targets but those of 
strategic importance as well. 

All these delivery systems had their 
The 


ample, must carry 


shortcomings. airplane, for ex 


sufficient fuel to 
reach its target and return, thus limit 
ing payload. It operates within the 
earth’s atmosphere and is subject to the 
resistance and turbulences of this pas 
sage. It exposes a costly ship and a crew 
of trained personnel for relatively long 
periods over hostile territory. It must 
run the gantlet of enemy fire, subject 
to human fallibility under those condi 
tions. 

T is the ability to maintain deliveries 

in the face of enemy-interposed obsta 
cles which spells the difference between 
and aeteat, We 
that any | 
effort, 


victory may be sure 
otential enemy has expended 
great not only to posing new 
obstacles to our deliveries but to equip 
ping himself with systems he believes 
he can defend. 

a new dimension 


I welve years ago 


entered the picture when the V-2 mis 


sile arrived. It represented a major 
break-through. It employed liquid fuels 
and oxidizers to provide chemical pro 
pulsion. It carried on-board sensing de 


vices which automatically applied atti 
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tude corrections and preserved stable, 
ballistic flight. Here was a new deliv 
ery system which, given accuracy and 
dependability, opened wide horizons. 
The Germans’ success in this field 
spurred ‘the investigatory efforts car- 
ried on by Army Ordnance in this 
country. Control of quality and uni- 
formity and the reproducibility of solid 
propellants were achieved in Army 
Ordnance arsenals. Burning rate was 
brought under control. 


! aS The 


liquid-fueled 
rocket motor was ap 


plied where it was 
most advantageous. 

Employing the com- 
bined talents of its military and civil 
ian experts, of industry and research 
institutions, the Army mastered this ad 
vance in weaponry. It could be served 
than 


by lighter equipment conven 


tional weapons, so the rocket suited 
the need for mobility. 

Today, thanks to the exploitation 
and coérdination of the efforts of sci 
ence and industry, the Army possesses 
an array of missile power in being 
which satisfies the dual requirements 
of accuracy and measured force. 

We have reached that point in our 
developmental program at which we 
must consider the guided missile a fu 
ture means to deliver any of the re 
sources necessary to control land. That 
implies the capability of acquiring in 
formation and transmitting it, of con 
centrating manpower and shorter-range 
missiles for local control at selected 
points of reénforcing advanced units 
materials, and 


by transporting men, 


long-range firepower as the situation 
requires, We have identified the means 
and methods by which to attain these 
objectives. 

You may be mentally considering the 
missile as an eventual replacement for 
systems, not 


contemporary delivery 


confined to the military purpose, It 
may well be, as it has been many times 
in the past, that civilian uses for some 
of these capabilities may grow out of 
the scientific advances achieved under 


pressure ol the defense need. 


| EAR in mind that the only weap 


ons with which our country can be 


defended are those available in the 


hands of our fighting men. A continu 
ous process ol scientific and technologi 
cal development which makes a life 
time project out of a projected weap 
ons system may be attractive from the 
standpoint of pure research, but it rep- 
resents expensive and dangerous use of 
the national resources when measured 
against the unpredictable needs of 
armed conflict. 
The exceedingly rapid advance of 
science and technology, not confined 
to the United States, requires that to 
day’s concepts be translated into de 
ployed weapons in an absolute mini 
mum of time. The alternative, which 
must be avoided, is the undesirable 
situation of having no current weap 
ons, only those which are obsolescent 
and those which are on the drawing 


boards. 


y' YUR Army has tried to avoid that 
kind of situation and will continue 
to do so. I must suggest, however, that 
speed of progress demands that all pro 
grams in the complex, modern weap 
ons area be crash programs and tele 
scoped to the maximum extent possible 
if this objective is to be achieved. 

In summary, the Army today has 
available rocket and missile firepower 
which greatly extends its range of de 
struction, which carries more destruc 
tive force than any land weapons of the 
past. The potential of the guided mis 
sile as a superior delivery system will 
be exploited to the limit of available re 
The 


that time is of the essence and there 


sources. Army well understands 
tore appraises its hrepower in terms of 


what we have—not what we hope to 
find. 

We of the Army refer to our equip 
ment, ammunition, weapons, and mis 
siles as “hardware.” In the final analy 
sis, when the sudden emergency over 
takes us, “hardware” is only as good 
as the men who use it. To use it efh- 
ciently we must have a continuing 
supply of men entering the military 
service who are capable of absorbing 
specialist training in minimum time. 
That 


basic technical preparation; time will 


means young men who possess 
not be available after our liberty is en 
dangered to begin teaching rudimen- 


tary science and mathematics. 
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The Era of New Weapons 


The American Ordnance Association has an umportant role in assisting the 


Scrence-Indust ry-( \rdnance T eam in the deve lopme nt of modern armament made 


possible by recent advancements in electronics, aerodynamics, and guidance 


HILE the American Ordnance 
Association has a long history 
of accomplishment behind it 
I did not become actively identified 
until World War II began to 


show on the horizon. The contact with 


with it 


and the tme I have spent in this organ 
ization | count as perhaps my most 
rewarding experience, With deep con 


viction | can recom 


unhesitatingly 
mend and encourage the young men of 
the United States to tie to this organi 
zation. 

The 


in the hands of the younger men you 


future of American Ordnance is 


attract today. Perhaps one of the most 
important changes made in this organi 
zation is the term principle or limita 
tion of its directorate. This will keep 
the management in the hands of the 
membership, and I further believe we 


should strive to fill vacancies 
in the Council and the manage 
ment with young men. 


- 
1] 


After all, many of us the so 


called “old guard” of the pres 
ent were filteen years younger 
when we became active in this work. 
I feel sure we have served the Associa 
tion well, and this feeling should gen- 
erate confidence in our passing along 
responsibilities to younger men at every 
opportunity. 

There is nothing truer than the 
reality that time makes changes and 
that feeding youth into this organiza- 
tion will keep the management strong 


and in step with the current situations. 
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Niagara's power would fade away 


being 


were it not for the new water 
poured into the Great Lakes drainage 
basin and channeled into useful work. 

Important as it is to keep the Ameri 
can Ordnance Association well man 
aged it is even more important that it 
should be guided and directed into the 
most useful organization to our armed 
American industry. To 


services and 


= this end we should be ever alert 


to keep at our masthead the 
banner of sound principles and 
championing 


Sound 


not drift into 


controversial programs. 


rn principles bind people together 


while many times we find programs 
pushing people apart. 
When our past A.O.A. president, 


Levin H. Campbell, developed the 


Army-Industry Team and led in a 
broad and comprehensive demonstra 
tion of its effectiveness, we launched a 
program of principle that carried this 
organization through to bigger and 
wider opportunity. True, the very in 
relations is 


ception of Army-Industry 


the foundation of American Ordnance, 
but it really began taking hold when 
the principle of coéperation was given 
expression in the panel process of tack 


ling the production and engineering 


problems of the services. 


existed 


HIS 


through the most rapid and revolu 


organization has 


tionary ordnance changes in the his 


tory of our armed forces and through 


the biggest changes in the organi 


zation of our armed services. Just how 


much ordnance de velopment has n 


fluenced organization changes or vice 


versa I will leave to those who wish to 


But it does exist, and 


labor the point 
I am proud of the way the Association 
recognized the change by promptly 
shifting its emphasis from Army ord 
nance to American ordnance and the 


way OrpDNANCE magazine has stressed 
weapon development rather than the 
accomplishments of any service. 

The 
all know 1S 


matter of roles and missions we 


very difficult to idjust. If 


done arbitrarily they do not remain as 


dictated. However I am still of the 


opinion that time and logic will groove 


and settle these points. 


In my contacts over the past several 


years I have heard many ravings and 


some suggestions on better unification. 
These suggestions range all the way 
from taking the top third of the grad 
uates from each of our three academies 
and creating a postgraduate school of 
they will 


two years, during which 
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study the logistics and tactics of a com 
bined service before operating exclu 
sively in the service to which they be 
long, to limiting Pentagon assignments 
age, 
thereby bringing to these planning and 


to officers over forty years of 


development assignments the more 
mature judgment of field operations. 
Provision would be made for advance 
ment after reaching this status in the 
same degree practiced in the field. To 
me, neither, in themselves, will accom 
plish the expected result. 

Real progress in unification will de 
velop from the proper attitude of the 
services to the ever-increasing impor 
tance of the weapons of defense and 
offense to all the services. What I am 
advocating is the development of the 
best weapons regardless of which serv 
ice originated the idea and having the 
work done under the best conditions 
available regardless of which service 
has responsibility for them. 

There is another side to this weapon 
business. How well I remember when, 
during the Second World War, Gen 
eral Campbell informed me the Chrys 
ler Corporation was to make caliber 
.45 ammunition, What we knew about 
ammunition could be written on a 
penny postcard and then would be 
something less than the dictionary defi 
nition! However there was Picatinny 


take 


Chrysler men in and teach them. Ord 


Arsenal—able and willing to 
nancemen who had dreamed of mak 
ing this type of ammunition by the 
automation process were just as enthu 
siastic as the Chrysler men over this 
opportunity to produce on a big scale. 

When Chrysler got going early on 
tanks, Bill Knudsen asked me to have 
Chrysler become a “mother plant” and 
assist the other producers to get going 
in volume. This became a major un 
dertaking—analyzing and recommend 
ing procedures, equipment, and meth 
ods and even machining parts or do 
ing certain operations on parts to help 


swell the volume. 


( ye course we were all working with 


a deep conviction and desire to get 


the job done. The men of American 
industry learned to work together to a 
single purpose. They had the spirit. 


How much has happened in the last 
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Mr. Keller, a director of the 
American Ordnance Assocta- 
tion for the past eight years, 
is one of the great personall- 
ties of the automotive indus- 
try. 

As head of the Chrysler 
Corporation he personally di- 
rected the armament produc- 
tion activities of that com- 
pany throughout the Second 
World War when he was also 
an adviser to Lieut. Gen. 
Levin H. Campbell, ]r., Chief 
of Ordnance of the Army. 

From 1950 to 1954 he 
served by Presidential appoint 
ment as Director of Guided 
Missiles in the Department of 
Defense. Under his guidance 
the development of these new 
weapons mammoth 
proportions and attained phe- 
nomenal results, 

Mr. Keller is the recipient 
of many honors for outstand- 
ing service in social, economic, 
and fraternal fields in the 
United States. He wears high- 
est decorations by the armed 
forces for his contributions to 
the national defense. He also 
received two of the Gold Med- 
als of the Ordnance Associa- 
tion—the Charles L. Harrison 
Medal in 1947 and the Levin 
H. Campbell Medal in 1949. 
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eleven years since the wars were sud 
denly terminated by a new weapon! It 
is a weapon that comparatively few 
men in the services had even an ink- 
ling of or identification with in_ its 
development, yet it has completely 
changed the concept of armed conflict. 

All the services were immediately 
affected. Into the picture in a big way 
have come the scientist and physicist 
and electronic departments. All three 
services and many of the supporting in 
dustries clearly saw the big transition 
coming, and suddenly the services were 
literally besieged with prospective sup 
pliers who saw an opportunity to build 
up electronic departments by means of 
a Government development contract. 

Along with electronics came the 
rocket-propelled weapon. It was nat- 
ural the two should be wedded—elec- 
tronics for guidance and terminal ac- 


curacy together with rocket propul- 


sion for speed and range. All that had 
to be added was aérodynamics. 

Into this picture this writer was 
abruptly plunged six years ago. True, 
there had been a lot of exploratory 
work and some hardware that had 
this 
Also 


there was a gamut of prospectuses for 


demonstrated the feasibility of 


new and combined approach. 


weapons of many configurations, pay 


load capacities, types of guidance, etc. 


ACH of the three services had pre 
grams of large proportions and vast 
expenditures projected. Careful exami 
nation showed very little duplication. 
The 


planned around air-breathing engines. 


Air Force missiles were mostly 


The Navy went both ways—air-breath 
ing engines and rockets that carried 
their own oxygen. The Army stayed 
with rocketry. 

In the component field the electronic 
units took on 
The 


nesses in measuring up to the possible 


guidance many ap 


proaches. radar showed weak 
limit of even the short-range weapons. 

We managed to get the program 
settled down to what then seemed to 
be the logical way to proceed with 
these new developments. Inasmuch as 
these new weapons are one-shot, no- 
return devices, the testing becomes 
very complicated. Even the weather is 
important, for you are largely depend- 
ent upon telemetering which reports 
the functioning or nonfunctioning of 
components or segments of components 
during flight. The visibility to allow 
photographic tracking to record the at 
titude of the missile in flight is equally 
important. 

Much of the telemetering data are in 
code, and it sometimes takes weeks to 
work out a comprehensive report of a 
single firing. The weapons themselves 
are hand-built during this development 
stage and are very expensive. The tests 
being few and far-between leaves a 
host of scientists, physicists, and engi 
neers with nothing much to do but 
dream up changes and improvements 
to be incorporated in the next shot. 
After a few shots almost every one 
wants to start with a new approach. 
Bugs are hard to ferret out, and each 
new approach hatches a new set of 


bugs. 
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Strange as it may sound, this is no 
different in principle from the research 
in the field in which I was raised and 
spent forty-nine years of my working 
life. The science was different and the 
bugs were different, but the people 
were people, just as you and I. 

After about 3 months of exploring 
this complex assortment with 4,000 
people in the services and 11,000 in 
contractors’ plants, colleges, etc., we 
came up with a program which we 
were successful in selling to the serv- 
ices and to the Secretary of Defense. 
We began to feel we were really cut- 
ting butter! 

Right out of the blue came a missile 
of the slow-speed type which we al- 
lowed to proceed because it had a guid- 
ance principle not then present in any 
of the ones we were actively pushing. 
It made a sensational bull’s-eye hit on 
a drone plane. It seemed like only 
hours before every one was reévaluat 
ing their missiles, and in a few weeks 
the thing happened that I expected 


would happen. 


] E were presented with a program 
for a whole new family of missiles 
run concurrently with 


to start and 


those on which we had spent millions 


in development. It took us several 
weeks to iron that one out. We pointed 
out that there three 


were important 


phases to a _ missile—aérodynamics, 
propulsion, and guidance—and that our 
experience to date indicated it took, as 
of then, three years to get the first two 
coérdinated before we were ready for 
guidance, Therefore we should apply 
the new “seeker” concept to missiles 
that had or were about to have their 
aérodynamics and propulsion prob 
lems well in hand. The services gave 
us splendid coéperation on this ap 
proach, and we were able to move 


along with the development. 


s nothing that breeds confidence 


| Pisagn any other development, there 
i 
like success. There is nothing quite as 
convincing as experience. We began to 
get conclusive results. Pictures of test 
firings were being made against flying 
targets. You are really moved emotion 
ally when a missile on which you have 
been worki 


ig for years makes a phe 
nomenal hit. You are terribly low 


when you fail to hit. But once you 
have proved the bird is controllable 

that it really does what you planned it 
should do—nothing can then shake 


your confidence, and you go at it with 


new energy to chase out all the little 
bugs. If it can do it once, it surely can 
repeat. You have then got the spirit. 
While you are doing all this interest 
ing and important work, there are 
other groups of scientists and engineers 
working on things that will vastly 


change your objectives. 


N! W chemicals for propulsion ar 
| | 
ints 


being discovered. Solid propell: 
(very desirable, especially to the Navy) 
are showing remarkable progress, and, 
perhaps above all, the warheads are 
getting smaller and lighter and more 


destructive. A new warhead of one 
fourth the weight now will allow many 
times the miss-distance at target with 
equal or more target destruction. \ 
rocket weapon conceived a few years 
ago for 200 miles now has a range of 
500 miles. New developments of guid 
ance and radar control open new hori 
zons. 


The 


possibilities in mobility of the forces. 


services are uncovering new 


New tactics are being developed that 
require the completion of the new 
weapon systems. It is exciting work to 
be in—each service watching the other 
get ahead and 


and maneuvering to 


broaden their usefulness. 


M47 medium tanks are readied for shipment at the Chrysler Detroit Tank Plant where assembly-line production was re- 
sumed in July 1952 at the request of the U. S. Government. Chrysler built and operated this plant during the Second World War. 


March-April 1957 





Then comes the budget, the review 


of rdles and missions, some 


some politics, some 


But are these not after all strictly hu 


man affairs? Have they not taken place 


before? 


I seem to remember coast artillery 


installations in place long after the 


long-range gun went to the battleship; 
battleship keels being laid long after 
carrier aircraft were proved capable of 
knocking out ships at a hundred times 
of the veterinary sur 


the range guns; 


geons and horse buyers in the Army as 


late as 1Q4¢ 


THYHIS missions 


and changes therein will be with us 


matter of roles and 


long as our service officers are im 


bued with the conviction that if the 


war is to be won they have to do 


We certainly don’t want to lose this 


wants a service where 
“let the 
“let the Marines take that ob 
With an 


need all the 


spirit. Nobody 


the Army will say Air Force 


do it” or 


jective” or vice versa. alert 


and vigorous enemy we 


skills and ingenuity we can develop. 


By now you will recognize I am 


revolving around a principle that has 


deep conviction born of the years and 


opportunities I have had to serve the 


armed services. It is my belief that de 


velopments of new weapons are re 


sponsible for rdles and mission changes. 


To me, this is all to the good, It cer 


tainly keeps things from getting stag 


] 


nant. After all, is this not the same 


principle that has developed our great 
industrial and engineering strength? 

Manufacturers are constantly 
striving to grow by developing , 
useful to the 


wroducts more 
I 


consumer than those of their 


competitors. A smug ~— pro- 
ducer will mi the im 
portance of his competitor’s product. 


\ shaky 


before the 


copycat will become overex 


cited product gets public 


acclaim. The careless who don’t under 


stand it, oppose It is so in our sery 


ice organizations and political organi 


zations, There is usually opposition 


from those who believe they are going 


to be affected by any success of a com 


peting group. They often hit it before 


they understand the details. 


Such situations are not confined to 


786 


bickering, 


disappointments. 





“Real progress in unification 
will develop from the proper 
attitude of the services to the 
ever-increasing importance of 
the weapons of defense and 
offense to all the 
What I am advocating is the 
development of the best 
weapons regardless of which 
service originated the idea and 
having the work done under 
the best conditions available 
regardless of which service 
has responsibility for them.” 


SETVICES. 





the armed services. They abound in all 


governmental bodies and even in the 
more common phases of our expand 
ing and changing way of life. Every- 
day examples are: a merchant's group 
affected 


automobile club screaming ag 


by parking restrictions or an 
ainst any 
effort to strengthen trafhc law enforce 
ment or legislators who are more in 
terested in publicity than progress. 


| 


However, progress is made as new 


programs are really understood and 


facts take the place of fancy, and many 
times weakness in the program is cor 
rected by the same discussion and 
study. 

should 


it therefore seems to me we 


not get too exercised over a difference 
of opinion in the services. We should, 
however, be alert against having a 
good weapons development program 
stopped without proper study and with 
out evaluating its probable usefulness 
as related to other weapons and the 
methods of their use. 


We read 


the intermediate and 


lot in the papers about 
also the 
Now 


the facts of the matter are that 


intercontinental missile. 


the successes of research and 


development of various com 


3 

ponents referred to earlier in 
my remarks has brought the possibility 
of such new weapons into pretty con- 


vincing focus. Can you blame any of 


the services for wanting to be identified 


with such important new develop 


ments? We had better liquidate such a 


service if it were not really interested 


in these projects! 
However this does not mean that we 


have to throw away the foundation 


work that makes progress possible. 


Weapons of offense and defense should 


use the best talent, and very often the 
one of widest experience is the best to 
continue the development. The weapon 
when developed should be given to the 
service which will most logically use 
Even such decisions may be subject 
after time and 


change experience 


furnish a more factual and objective 


bac kground. 


HAVE 


services comes up with a really good 


noticed that if any one of the 


weapon usable to the others they are 
quick to go for it even though its 
handling and firing require some modi 
different condi 


fication to meet the 


tions under which it will be used in 
combat. 

What should be the policy of Ameri 
can Ordnance Association toward this 
you the 
Stick to 


involved 


situation? I submit to same 


objective I mentioned earlier: 


principle and don’t become 


with programs. Be the champion of 


the weapon through proclaiming its 


importance to defense. Be convinced 


of its importance as early as facts and 


security allow. Encourage new develop 
ment. 


Be ever alert to the wastefulness of 


continuing things for sentimental or 


political reasons. Do not try to dictate 


to the services, Be conscious of the 


work that has gone before and is the 


foundation tor the progress ot the tu 


ture. 


P' RHAPS I can best conclude with 


which 


part of a prayer may be 


familiar to some: 

“We are thankful for our daily work 
and for the daily power to do it; for 
the giving which makes us richer; for 
makes us stronger; 


the service which 


for the trials which give us courage; 


for the discipline which purifies us; 
which 


and for the call of humanity 


joins man in the work of the world. 

“We are thankful for the past be 
cause it laid the beginnings of all good; 
with its visions of bet 


for the future 


ter things to be; but most of all for 
the present with its needs and inspira 
with its and its 


tions; opportunities 


powers; with its service, which is joy; 


with love, which gives eternal life 
to our labors; our hope, which is in 


God.” 
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Lessons from Suez 


True national preparedness lies in maintaining military forces capable 


of fighting limited local wars as well as all-out nuclear conflicts, 


constantly ready to operate with speed, surprise, and global mobility 


HE Anglo-French military inter 
vention in Egypt was, in con 
cept and plan, an almost classic 
nonnuclear ) 


example of “limited” (z.., 


use of force in a localized operation. 
In execution, it proved to be an almost 
classic example of how such an opera 
tion, once determined upon, ought not 
to be conducted. 

The writer has no intention of en 
gaging in a discussion of the unhappy 
disagreement whic h arose between the 
United States Government and our two 
principal allies over this matter, Quite 
aside from this thorny question, the 
Suez affair provides lessons which 
Americans will do well to examine. 

First, let's remember that in this in- 
stance the responsible leaders of two 
constitutional democracies faced a situ 
ation in which they believed that vital 
national interests were imper 
iled and could be defended only 
by the use of armed force. 


And 


responsible leaders of our own 


let's remember that the 


country may, almost any day 
and anywhere in this still-troubled and 
uncertain world, find themselves in a 
similar situation. 

Regardless of our attitude in the 
Suez affair, it would be dangerous 
the idea to become 


that 


folly if we allow 


currently accepted no circum 
stances short of all-out nuclear attack 
could ever arise in which the govern- 
ment and people of the United States 


would use force to defend our vital 
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interests or to repel local aggression. 


It would be even more dangerous 
folly if we allow our means of doing 
so to be whittled away under the in 
fluence of the delusion that a capacity 


for massive retaliation plus defense 
against nuclear surprise is all we need 
in the way of military power. 


This 
the 


is the primary mistake which 


made. In the closing 


a “New Look” British 


military policy took shape, resulting in 


ee 


sritish 
months of 1955 
a sharp reduction in the stra 
tegic reserve ol ground troops 
sles. Attention 


in the British 


for the future was to be con 


centrated on nuclear weapons 


: and home defense. 

The 

minimum necessary to meet existing 
(NATO 


tribution, Cyprus, Malaya, Hongkong, 


army was to be kept at the bare 


overseas commutments con 
plus a few scattered garrisons) with 
only a pint-sized emergency force at 
home. That force was, during the early 
part of 1956, committed bit by bit to 
the worsening situation on Cyprus. 
When the Suez emergency flared up, 


and the need for military intervention 


in Egypt was foreseen, it was necessary 


to declare general mobilization in order 


to provide the legal authority to call 


up a mere 30,000 officers and men of 


the Army Reserve—with all the ills 


and discontents attendant upon selec 


tive recall of reservists, made familiar 
to Americans by the early days of our 
Korean experience. Also, valuable time 


was lost. 


S for France, public opinion in that 


has traditionally opposed 


the use of drafted 


” country 
men in the limited 
wars of “France Overseas.” Special for 

mations raised by voluntary enlist 

ment, plus the Foreign Legion and in 

digenous troop units, were the mainstay 
of the French colonial army. For their 
NATO did 
build up a force of five divisions which 
’ 


iong 


contingent, the French 


included a high proportion of 
service personnel, but during 1955-1956 
the infantry elements of these divisions 
were largely drained away to Algeria 
and replaced by reservists. 

Thus, for different though compar 
able reasons, neither Britain nor France 
the 


was ready to act at the outset of 


Suez crisis with the kind of force re 
quired by the situation. 

They lacked a reserve of fully trained 
and well-equipped ground troops. They 
lacked transport aircraft and amphibi 

the 
They 


support 


ous craft to take these troops tc 
place where they were needed 
lacked 


vertical-lift 


sufhcient tactical air 


and aircraft ready to com 
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mit the troops to action under favor- 
able tactical conditions. 

Therefore they were unable to take 
advantage of the favorable moment to 
strike their blow—which was, seen in 
retrospect, within a matter of days after 
the Egyptians pulled their coup. The 
long delay made necessary by lack of 
readiness for immediate action allowed 
the whole enterprise to be sicklied o’er 
with a pale cast of thought. The cli 
mate of British public opinion—un 
questionably favorable to forcible ac- 
tion in the beginning—grew stormy as 
debate dragged on and as the deter 
mined opposition of the United States 


became more apparent. 


HE Egyptians, for their part, were 


emboldened and contrived to stir 
up a considerable ferment of excitement 
in neighboring Arab countries which, 
translated into sensational headlines 
day by day, provided additional ammu 
nition for the opponents of drastic ac 
tion. Moreover the chances of fruitful 
negotiation with Colonel Nasser dimin- 
ished in proportion as Nasser became 
convinced he was in no danger of be 
ing dealt with forcibly. 

Thus, while the British and French 
strove to scrape together the varied 


and extensive ingredients for an am 


phibious expeditionary force, the in- 
gredients of a spontaneous explosion 
were accumulating in the Middle East. 
Negotiations dragged 
through futile days. 
The Soviets made the 
their 


most of oppor- 


tunities, thankful, no 


--~-« doubt, that London 


eres — a 


and Paris had not from the beginning 
laid major emphasis on the real danger 
—control of the Canal by a Soviet- 
equipped army, plus a Soviet foothold 
in Africa. 

The explosion, when it came, was 
sparked by a series of murderous guer- 
rilla raids into Israel, the result either 
of Nasser’s growing recklessness or his 
inability to control his own people. 
The Israeli Government had watched 
the rising tide of violence around their 
frontiers with increasing anxiety. Un- 
like the British and French, they were 
thoroughly prepared to defend their 
vital interests with the kind of force 
adapted to their military requirements. 
The 


1956—when the Israeli government was 


moment came—on October 20, 
compelled to the decision that to wait 
longer would mean throwing away an 
opportunity that might never recur. 
They attacked, using surprise, mo- 


bility, and superior tactical and techni- 


cal training to the fullest degree. In 
four days of combat, the Egyptian 


had 


ceased to exist as military formations. 


forces in the Sinai Peninsula 


7HETHER or not as a result of 

prior agreement with the Israeli, 
the British and French—being at long 
last in some degree of readiness—began 
their intervention in Egypt two days 
after the Israeli Army crossed the 
frontier. 

They had only one conceivable polit 
ical objective: to secure full possession 
of the Suez Canal as quickly as pos 
sible. The military objective therefore 
British 


should have been to establish 


and French ground troops at key 
points along the Canal with the great- 
est possible dispatch, and certainly 
quickly enough to prevent the Egyp 
tians from blocking or otherwise dam 
aging the Canal itself. 

Instead, the Anglo-French attack be 
gan with a series of air operations di 
rected first against Egyptian airfields, 
and later against troop concentrations 
and supply centers. Five days of air 
preparation thus preceded the commit 
ment of the first paratroopers in the 
Port Said area, while seaborne landing 
forces followed a day after that. 


During these six days the Egyptians 


The Boeing B-52 swept-wing, 8-jet, 175-ton bomber which recently completed a record-breaking nonstop world flight. 
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had plenty of time to sink blockships 
in the Canal, which they did with 
great enthusiasm—including all the 
big dredges and cranes which were in 
dispensable to the clearing of obstruc 
tions from the Canal and its mainte- 
nance in operating condition, 

Thus the Anglo-French command on 
Cyprus threw away in advance the 
only solid asset which they could pos 
sibly have hoped to acquire as a result 
of their resort to force. 

The explanation of this incredible 
delay must be sought both in political 
and military factors. 


It may be taken as virtually an 
axiom in limited military operations 
that they are directed toward achieving 
a short-term political objective. Unlike 
wars in which 


large-scale, lengthy 


changing circumstances may bring 
about a change in the original political 
objective (which may, for the defend- 
ing side at least, be no more at the 
outset than bare survival) the limited 
operation is far more definitely and 
clearly keyed to its political object. 
Hence the choice of military means 
must be in harmony with the political 
object sought. 

American inter- 


HUS 


vention was designed to enable 


in Greece, 


Greek forces to expel Communist guer- 
rillas from the country and restore or- 
derly processes of constitutional gov- 
ernment. 

In Korea, our original objective was 
to repel Communist invading troops 
from the territory of the Republic of 
Korea. Later, when we enlarged that 
objective, we did not keep our military 
procedures in harmony with the new 
purpose—or rather, we adopted a poli- 
tical objective which was beyond our 
power to achieve with the military 
means we were prepared to commit to 
Korea to do the job. 

In the Formosa Strait the clear and 
visible adequacy of our military means 
to achieve a successful defense of For- 
mosa (our political objective) deterred 
the Red Chinese from launching an at- 
whereas in Indo-China, we were 
Dien- 


tack; 


deterred from intervening at 
bien-phu by a realization that the force 
required to do so successfully (and the 


attendant sacrifices) would be greater 
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“The progressive weakening 
of the free world by the piece- 
meal subtraction of resources 
and strategic positions and 
their addition to the Soviet 
system might in the end prove 
as fatal to the liberties of man 
kind as the threat of outright 
nuclear assault.” 





than American opinion would consider 
justified by the objective then in view. 
affair, the 


governments—especially the British 


In the Suez two allied 
lost sight of their political objective 
amid the fog of diplomatic and politi 
cal debate. Striving to defend their 
policies against criticism, both foreign 
and domestic, some of their statesmen 
talked of setting up an international 
régime for the Canal, while others 
hinted that “getting rid of Nasser” was 
the main purpose in mind, When the 
Israeli attack came, a new Anglo-French 
purpose was announced as “putting a 
shield between the contending forces” 
with a view of assuring the safety of 
the Canal. 

There were just two ways of assur- 
ing the safety of the Canal—to iet the 
israelis continue their pursuit of the 
shattered Egyptian forces from Sinai or 
to put Anglo-French ground troops in 
physical possession of the Canal before 
the Egyptians had time to recover from 
the shock of their de- 
feat by the 4 
Neither of these things 
was done. 

The Anglo-French 
insisted that the Is 
raeli should halt ten miles from the 
Canal—which the Israeli did, doubtless 


Israeli. 


with misgivings as to the outcome. 
Thereupon followed the five days of 
air “preparation”—which not only al- 
lowed the Egyptians ample time to 
block the Canal but permitted the ac 
cumulation of political resistance in the 
United Nations to a point at which it 
became impossible for the governments 
in London and Paris to ignore it. 
There can be no doubt that the con- 
stant shifts in political objective, the 
constant seeking of new excuses and 
expedients, had so befogged the pur 


pose actually to be served in the minds 


of the statesmen in London and Paris 
as to result in a bewildering flow of 
ever-changing instructions to the mili- 
tary command on Cyprus. 

In particular, during the days just 


prior to the first air strike, an increas 


ing emphasis was laid on the need of 


avoiding casualties—not only Anglo 
French casualties, but Egyptian casual 
ties, This was all mixed in with other 
instructions arising from the obsession 
of the politico-diplomatic mind with 
“keeping the future open”; that is, of 
trying to put off as long as possible the 
moment of final decision when it be 


comes too late to draw back. 


N the consideration of military oper 
ations, this trend of thought sees as 
an jrrevocable decision the moment 


when the first soldier sets foot on a 
foreign shore. Air action and naval 
bombardment, on the other hand, are 
the more attractive because they do not 
appear to involve an irrevocable com 
mitment but can be “broken off.” 

No doubt it was hoped in White- 
hall and the Quai d’Orsay that the 
bombing of Egyptian airfields and the 
shower of propaganda pamphlets si 
multaneously scattered over Egypt 
would break Egyptian will to resist. 
Strict orders were given to avoid cas 
ualties to the civilian population as far 
as possible and were carried out. 

From the military viewpoint, the 
Allied command 


British General Sir Charles Keightley 


on Cyprus—under 


—had as its primary objective the 


neutralization of the Egyptian Air 
Force. The Egyptians were known to 
have been furnished with considerable 
numbers of Mig-15 fighters by the So- 
viets, and also at least two squadrons 
of twin-jet light bombers. From the 
orthodox viewpoint, it is highly dan- 
an amphibious or 


gerous to attempt 


paratroop landing while a hostile jet 
powered air force is still operational. 
The only thing wrong with this idea, 
in the given instance, was the fact that 
no air force, jet-powered or otherwise, 
considered 


could be operational if 


manned by Egyptian personnel. Sir 
Charles and his advisers appear to have 
fixed their thoughts on the quality of 
the opposing aircraft rather than the 


quality of the pilots, For this reason, 
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there was less military resistance to the 
cautious instructions from London and 
Paris than might otherwise have been 
the case, 

The contrast between this hesitating 
approach, with its lack of politico- 
military codrdination and faulty intel 
ligence, and the thorough planning 
and bold execution of the Israeli offen- 
sive is striking indeed. The indignation 
of Israeli professional comment bears 
full testimony to the difference of view 
point. “What the hell did they think 
they were doing?” one furious Israeli 
ofhcer demanded of the writer. “At 


tacking Fortress Europa?” 


I 


Egyptian forces and the total incapacity 


the light of the results obtained 


yy the Israeli against Soviet-armed 


of the Egyptian Air Force to intervene 
effectively in any of the fighting, there 
can be no question that surprise sea 
initiated without any 


borne attacks, 


preparation against Port Said and Suez 
simultaneously, and accompanied by an 
attack with all available airborne 
troops in the area of Ismailia, would 
have been successful and would—if 
launched say on October 31st or No 
vember 1st—have put the Anglo-French 
forces in possession of an undamaged 
or only slightly damaged Canal within 
forty-eight hours of the first assault. 

Such an attack could have been sup 
ported by bold penetration of the wat 
ers of the Canal itself by naval units 
minesweepers in the lead, of course 
and perhaps by air interdiction against 
Egyptian airfields. 

Thus when the United Nations Gen 
eral Assembly met to consider its first 
strong “get out of Egypt’ resolution 


on November 2nd, there would have 
existed an accomplished fact: Anglo 
The 
had 


something to bargain with besides un 


French possession of the canal. 


British and French would have 


easy consciences and military failure. 

Colonel Nasser, on the other hand, 
would not have been in a strong posi 
tion. There would then have been little 
hope of concealing the stark facts of 
defeat either from his own people or 
the Arab world as a whole. An event 
ual hand-over of the canal to United 
Nations control and temporary opera 


tion might have been feasible, pending 
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“It would be dangerous folly 
if we allow the idea to be- 
come currently accepted that 
no circumstances short of all- 
out nuclear attack would ever 
arise in which the govern- 
ment and people of the Uni- 
ted States would use force to 
defend our vital interests.” 





the setting up of some reliable inter 
national operating authority. 

As the leisurely military proceedings 
developed, however, the Anglo-French 
landing force, proceeding strictly on 
orthodox lines, was finally halted by 
UN 


Port Said and has now withdrawn un 


insistence a few miles south of 
der a cloud of obloquy. 

None of the objectives of the gov- 
ernments which launched the attack 
have been accomplished. The Canal is 
blocked to traffic, its future status un 
certain. The position of Colonel Nas 
ser—at least at this writing—has been 
strengthened rather than weakened. 
The U.S.S.R. has gained considerable 


Middle Anglo 


prestige, on the hand, 


prestige in the Fast. 


French other 
has virtually disappeared. Western Eu 
rope is suffering severely from a short 
age of oil. Britain and France have in 
curred all the ills and run all the risks 
of taking military action without de- 
riving any benefit, 

Yet that action—ill-advised though 
some observers may consider it to have 
been—was essentially in the interest of 
the free world, and if successful would 
not only have resulted in making se 


link of 


and communications but in eliminating 


cure a vital free world trade 


a center of Soviet in 
fluence (perhaps of So- 
viet power one day ) 
crossroads of 


at the 


= ——__+_—= the world and at the 


@isz Sse gateway of Africa. 


The difference between the unhappy 
outcome and one more acceptable to all 
concerned (even, in the long run, to 
the interests of the Egyptian people) 
was failure to achieve military success 
after the decision to use force had been 
taken. Even the brilliant Israeli victory 
has lost much of its value to Israel be- 


cause of the Anglo-French fiasco, 


From this unhappy experience, a 
few lessons which are applicable to 
American military policy may be sum 
marized as follows: 

1. Military forces suitable for deter 
ring a potential enemy from engaging 
in all-out nuclear war are centered on 
nuclear weapons, the means of their 
delivery against distant targets, and de 
fense against nuclear attack. 

2. Military forces suitable for limited 
or local war are centered on formations 
of highly trained ground troops and 
tactical air units, plus the means for 
their rapid transportation to critical 
areas and their commitment to action 


Nuclear 


weapons are of doubtful value for these 


under favorable conditions. 
purposes, 

3. Therefore a nation with overseas 
interests and commitments which it is 
not prepared to abandon under chal 
lenge must maintain the latter type of 
forces as well as whatever it needs in 
the way of a nuclear deterrent force. 

4. In limited emergencies, initiative 
and the seizure of fleeting opportunity 
(both in the military and _ political 
sense) may often be required. Hence 
military forces intended for such use 
must be kept in a high state of readi 
ness and in sufficient strength to deal 
with all foreseeable requirements. 

5. In military operations of limited 
scope, the prompt attainment of a well 
defined political objective is almost al 
ways of paramount importance. Hence 
the military objective and means must 
be carefully tailored to the accomplish 
ment of the political object in view. 
Time rarely will be available for the 


correction of initial error in this re- 
spect without incurring additional and 
possibly unacceptable risks. 

6. The command of operations of 
this character should be entrusted to 
officers imbued with the concepts of 
speed, surprise, and mobility. Political 
direction, having defined the objective, 


should 


military execution of the project. 


avoid interference with the 

7. The progressive weakening of the 
free world by the piecemeal subtraction 
of resources and strategic positions and 
their addition to the Soviet system 
might in the end prove as fatal to the 
liberties of mankind as the threat of 


outright nuclear assault. 


ORDNANCE 








THE THIRTY-NINTH ANNUAL MEETING 
of the 


American Ordnance Association 


by invitation of the Secretary of the U. S. Air Force 


and the Chief of Staff 
will be held at 


EGLIN AIR FORCE BASE, FLORIDA 


Monday, May 6, 1957 


8 


Under the auspices of the commanding generals of the Air Force Prov- 
ing Ground and the Air Armament Center, current tests and demon- 
strations of the modern firepow cr of the Air Force will be W itnessed 


by the members of the Association. 


Complete details of the meeting, including reservation forms and sug- 


gested means of transportation, have been mailed to all members. 


Plan to be with the Ordnance fraternity as guests of the United States 


Air Force at Eglin on May 6th. 





The National Officials of the 


EN. Benjamin W. Chidlaw, former Commander of the Conti- 

nental Air Defense Command and now vice-president of 
Thompson Products, Inc., Cleveland, Ohio, was elected president of 
the American Ordnance Association for a term of two years be- 
ginning January 1, 1957. The election was held at the annual meeting 
of the A.O.A. Board of Directors in New York City on December 
4, 1956. 


General Chidlaw succeeds Vice Adm. George F. Hussey, Jr., 
managing director, American Standards Association, who served as 
A.O.A. president from January 1955. Admiral Hussey now becomes 
a member of the Board of Directors for a 4-year term. 


° . " ‘ Benjamin W. Chidlaw 
The following new regional vice-presidents also were elected: President, Cleveland, Ohio 


Wellwood E. Beall, Boeing Airplane Company, Seattle, Wash.; C. L. 
Eksergian, Budd Company, Philadelphia, Pa.; Chris P. Fox, State 
National Bank of El Paso, El Paso, Tex.; Helge Holst, Arthur D. 
Little, Inc., Cambridge, Mass.; Ralph F. Peo, Houdaille Industries, 
Inc., Buffalo, N. Y.; John Slezak, Kable Printing Company, Mount 
Morris, Ill.; and Herbert R. White, Eclipse Counterbore Company, 
Detroit, Mich. The complete roster of regional vice-presidents ap- 
pears on page 815. 


The Board of Directors also reélected the following vice-presi- 
dents: Harvey C. Knowles, Procter & Gamble Company, Cincinnati, 
Ohio; Louis Polk, Sheffield Corporation, Dayton, Ohio; Robert L. 
Biggers, Fargo Division, Chrysler Corporation, Detroit, Mich.; and 


Stanley C. Hope, Esso Standard Oil Company, New York, N. Y. 


George F. Hussey, Jr. 
Past President and Director 
The following officers also were reélected: Maj. Gen. James D. New York, N. Y. 
Melntyre, treasurer; John Ross Delafield, counsel; John F. Floberg, 
assistant counsel; Henry N. Marsh, general chairman for Technical 
Divisions and Committees; Leo A. Codd, executive vice-president; 


and Florence G. Ferriter, secretary. 


The A.O.A. Council at its meeting on December 4, 1956, elected 
the following members to the Board of Directors for a 4-year term: 
Lieut. Gen. Levin H. Campbell, Jr., Automotive Safety Foundation, 
Washington, D. C.; Erle Martin, United Aircraft Corporation, 
Windsor Locks, Conn.; Maj. Gen. R. L. Maxwell, American Ma- 
chine & Foundry Company, New York, N. Y.; General McIntyre, 
Washington, D. C.; and Lysle A. Wood, Boeing Aircraft Company, 
Seattle, Wash. The Council also elected twenty-two members at ee 
a Harvey C. Knowles 
large of Council for a one-year term. They are listed on page 815 Vice-President, Cincinnati, Ohi 
of this issue. 


The Board of Directors is the governing body of the Association. 
It elects an Executive Committee and an Advisory Board as well as 
the national officers of the Association. The Board meets at least 
once during the year. The Executive Committee conducts the busi- 
ness of the Association between meetings. 


The function of the Advisory Board is to counsel and advise the 
Board of Directors on matters of broad policy affecting the A.O.A. 
At the directors’ meeting the following were added to the Advisory 
Board: Carl S. Hallauer, Bausch & Lomb Optical Company, In- 
dianapolis, Ind.; C. Jared Ingersoll, Muskogee Company, Philadel- 
phia, Pa.; K. T. Keller, Detroit, Mich.; Paul Pigott, Pacific Car and : 
Foundry Company, Seattle, Wash.; and W. G. Swartchild, Jr., wie Pe nal Ohio 
Swartchild & Company, Chicago, Ill. 
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Soviet ‘Tanks in Budapest 


The Russians feared their troops might defect of they made personal contact 


with the Hungarian people so they had to fight buttoned up in tanks where 


they made easy targets for the Freedom Fighters armed with Molotov cocktails 


HE effectiveness of Hungarian 

guerrilla tactics against medium 

Soviet tanks during the Buda- 
pest fighting in November has forced 
the Red Army to issue new orders to 
its troops in order to avoid a repetition 
of the catastrophic breakdown of mo- 
rale which followed the first phase of 
the revolt. 

The bravery and suicidal courage of 
hundreds of young Hungarians of both 
sexes has also forced the Red Army to 
undertake structural changes to _ its 
tanks to make them less vulnerable to 
attack by gasoline bombs delivered 
from close range. 

Among the new tactical instructions 
issued to Soviet tank units is an order 
to avoid taking their vehicles into nar- 
row streets which became death traps 
for the big 36-ton T-54 tanks with 
their 100-mm. guns and for the ar 
mored troop carriers which accom- 
panied them in the second phase of the 
Soviet attack on Budapest. 

I spent several days walking, lying, 
and crouching among the ruins of the 
Hungarian capital during the final 
massed Soviet assault on the city by 


over a thousand tanks. 


I SAW young children run under the 

tracks of moving tanks to make sure 
that the “Molotov 
they were using with such devastating 


cocktails” which 


effect were placed at the most vulner- 


able spot for the T-34’s and T-54’s— 
immediately under the front of the tank 
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Mr. Terry its Central Euro- 
pean correspondent for the 
London Sunday Times. This 
article, written exclusively for 
Orpnance and forwarded 
from Vienna, is an eyewitness 
account by a trained journal- 
ist. His report on the impro- 
vised methods and _ skillful 
tactics of the Freedom Fight- 
ers which overcame the 
mighty armament of the Rus- 
sian attackers contains much 
factual information of value 
to the technicians who design 
and build our tanks and espe- 
cially to our fighting men 
who man them in battle — 
Tue Eprrors. 





where the gunner, driver, and tank 
commander have a combined “blind 
spot” and cannot direct any fire on an 
enemy. 

These Molotov cocktails were bottles 
of various sizes filled with gasoline and 
fitted with a slow-burning fuse. De- 
signed originally by the Russians for 
use in the Spanish civil war against 
German tanks and later prepared by the 
million in Britain during the threat of 
the Hitler invasion in 1940, these gaso- 
line bombs were turned out by the 
thousand by the women of Budapest 
during the revolution against the So- 
viets and the hated Communist régime 
in Hungary. They proved extremely 
effective in what was their first large- 


scale use against modern armor. 


The normal size bottle used a 300- 
gram “charge” of gasoline, but the ac 
tual amount of fuel employed varied 
according to the limited supplies avail- 
able. At first the gasoline was taken 
from Hungarian Army dumps. Later, 
when the freedom forces were encircled 
by the Russians and driven together 
into the center of Budapest and cut off 
from outside supplies, gasoline was 
siphoned from captured Russian ve 
hicles. It was the eventual lack of fuel 
for gasoline bombs which led to the 


breakdown of the resistance. 


” their desperate attempts to keep the 

resistance going, the Freedom forces 
sent out foraging parties of women to 
collect gasoline from any abandoned 
vehicles in the city and from gasoline 
stations. A few yards from the Mar- 
garet Bridge I saw them operating on a 
that 
Russian tank 


had received a direct hit 
shell 
been abandoned on a small grass patch. 
While a boy of about 12 kept watch 


for Russian mobile patrols, two women 


truck 


from a and had 


calmly siphoned the gasoline from the 
tank at the side of the truck into 5- 
gallon cans which they had brought 
with them. 

In the first phase of the fighting in 
October the manufacture of gasoline 
bombs was a haphazard affair. By the 
end of the fighting it had become a 
highly organized business. In a cellar 
near the main center of resistance, the 
Kilian Barracks, formerly used by the 
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Hungarian Army, | saw eighty women 
and girls working in a “Molotov cock 
tail factory.” It had a 10-yard “produc 
tion line” of trestle tables on which 
the bottles moved slowly forward from 
hand to hand, being first filled, then 
fitted with fuses, and finally sealed be- 
fore leaving the “belt” ready for trans 
port to the battlefront where young stu- 
dents, girls, and Hungarian soldiers 
were already using them on approach- 
ing Soviet tanks. 

The actual transport of these highly 
inflammable weapons through 
the Soviet patrols to outlying 
Freedom strongpoints was a » 
dangerous but organized affair. ee 


Girls disguised as “shoppers” 
. 

ind carrying shopping baskets 
Molotov cocktails 


slung from their waists and concealed 


wore up to twelve 
under their heavy winter coats on spe 
cial belts. 
Fortunately, owing to the fact that 
even during the height of the fighting 
civilians were wandering about the city 
carrying their belongings from homes 
destroyed by the Soviet mortar shells, 
the “cocktail carriers” as they were nick- 
named, looked as if they were just fat 
girlson the way tostand ina bread queue. 


If the distance from the nearest 
strongpoint was short the girls went on 
foot. For longer journeys to the groups 
of Freedom Fighters hanging on against 
Soviet tank attack in the suburbs of 
Budapest, the Molotov cocktails were 
carried in cars or trucks captured from 
the AVO, the Hungarian Communist 


secret police. 


— children were among the 
tank 


Their tactics were perfected during the 


most successful destroyers. 
revolution and consisted in walking or 
running out of a doorway as a tank ap 
proached, timing the distance and speed 
so that they could throw the petrol 
bomb under the tracks from a distance 
of about eight to ten feet—the maxi- 
mum limit of the “safety zone” under 
the front of the tank. Another, more 
dangerous, method was to jump on the 
back of the tank and drop a bundle of 
hand grenades near the fuel tanks. 

I did not discover until later why the 
Hungarian Freedom Fighters tied their 
hand grenades into clumsy bundles for 
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their attacks on tanks and armored 


cars. Apparently during the early 
phases of the fighting a large number 
of Hungarian Army training grenades 
which did not contain explosive were 
mixed up with normal grenades and to 
avoid having to sort them out and to 
prevent any chance of a blank being 
used against the Russians half a dozen 
were tied together to make an effective 
charge when lobbed out of windows 
into passing Russian troop carriers. 


These used to 


~~ 


troop carriers were 


cover the columns of four to 
eight T-54’s as they rumbled 
slowly through the streets with 
their turrets closed for fear of 
attack by the Freedom Fighters. 
Because of the fhasco the Rus 
sians suffered in the early phase of the 
fighting when many Russians—the fig 
ure of 3,000 has been mentioned by the 
Hungarian rebel command—went over 
to the Freedom Fighters and voluntarily 
surrendered their tanks and weapons, 
the Soviet tactics in the second phase 
were aimed at preventing troops from 
entering houses or having any contact 
with the Hungarian population, 

This meant abandoning the conven 
tional methods of house-to-house fight 
ing and using tanks and guns to blast 
resistance by wholesale destruction. The 
Russians had been warned that “Fascist 
counterrevolutionaries” were disguis 
ing themselves as workers and would 
attempt to attack tanks from the houses 
in the center of the city. The Soviets 
were so “jittery” that they fired an al 
most continuous stream of ma 
chine-gun bullets into any win- 
dow where something was seen ’ 
moving or a face appeared peep- 
ing through curtains. 

Even the front of the British 
Embassy in the Harmincad 
Utca was sprayed with bullets from a 
passing Russian armored convoy be 
cause a face was seen at one of the up 
stairs windows. 

Another reason why the Soviets were 
not anxious for their troops to come 
into personal contact with Hungarians 
was that many of the younger Hun- 
garians had learned Russian at school 
and were able to tell the Red Army 
troops in their own language that So- 
viet propaganda about the Freedom 


Fighters being all Fascists and former 
aristocrats was the purest nonsense and 
that the struggle was being carried on 
by the nation as a whole against an 
alien aggressor who had brought death, 
ruin, and destruction into a formerly 
prosperous and happy country. 

These frank talks between the Rus 
sians anc the Hungarians were deva 
stating in their effect on Soviet morale 
and caused a large proportion of the 


desertions. 


URING the final phase of the fight 
ing I visited a local headquarters 
of the Freedom Fighters in the center 
of Budapest. It was situated temporarily 
a narrow street just off 


in a hotel in 


Lenin Avenue, A hundred yards away 
Soviet tanks were still fighting it out 
with Hungarian Freedom Fighters ly 
ing in the gutters of Lenin Avenue or 
bazookas from near-by 


firing their 


doorways or sniping trom upstairs at 
any Russians who ventured out of their 
armored cars. 

The commandant of the strongpoint, 
a colonel of the regular Hungarian 
Honved Army, told me that the T-24 
had i 


Russians used 
against the Hungarians in the 


tanks which the 
rirst 
phase of the revolution had been con 
with Molo 


tov cocktails than the T-54’s and later 


siderably easier to “crack” 
models of the T-34 brought in. after 
November first to crush the uprising. 
This was due to the fact that the 
armor on the front and at the base of 
the new tanks had apparently been in 
™ creased and strengthened as a 
precaution against the use of 

The 


emphasized that the equipment 


gasoline bombs. colonel 


used by the Freedom 


the Soviets 


army 
against and the 
Hungarian Communists was ex 
clusively Russian in origin and had 
either been captured from the Soviet 
forces during the battles or had been 
taken over from the Hungarian armed 
forces, which were themselves Soviet 
equipped and Soviet-trained. 
Throughout the fighting I never saw 
a single piece of equipment other than 
of Russian origin. Allegations that the 
Western powers had poured arms into 
Hungary to help the “Fascist counter 
revolutionaries” were indignantly de 
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nied by every Hungarian I spoke to 
during the fighting. They all declared 
hotly that they did not need any West 
ern armaments as they had all the So 
viet small arms they needed, although 
they were short of antitank guns and 
medium and heavy artillery. 

In one case the Soviets claimed to 
have captured a weapon of Austrian 
origin as “Fascist interven 
On 


leged to have manufactured it was 


proot of 
tion.” investigation the firm al 
found to have stopped making arms in 
1919 and to have been producing sew 
ing machines ever since then. 

Despite the shortage of effective anti 
tank weapons the guerrilla fighters 
were so successful in attacking the 
Russian tanks and armor from houses 
and streets that these began to avoid 
the narrower roads in Budapest for fear 
of sudden attack and ambush. On the 
second day of the final battle for Buda 
pest the Soviet tanks decided it was 
safer to withdraw altogether from the 
center of the city at night. They rum 
bled across the Danube at dusk and 
took up positions on the hills overlook 
ing the city until dawn. 

One evening I saw a column of T 
34’s with their turrets closed moving 
gingerly up a narrow street in the cen 
ter of the city, the Sip Utca. Half way 
up the street and hidden by a corner 
two Freedom Fighters, young men of 
about 21, were hiding in a doorway 
with a supply of Molotov cocktails and 
a single bazooka. As the first Russian 
tank came abreast of them they flung a 


gasoline bomb under its tracks, 


HE result was chaos. The leading 
tank 


started to open the turret in order to 


caught fire, and the crew 
escape. As they did so the man who had 
thrown the Molotov cocktail leapt onto 
the back of the burning tank and 
slipped a hand grenade inside the half 
open turret, At the same moment he 
fell, killed by a burst of fire from Rus 
sians in an armored car at the rear of 
the column which was firing furiously 
in all directions. I heard later that the 
Freedom Fighters had been forbidden 
to jump on the backs of tanks because 
of the danger involved. 

The confusion now grew as the fol 


lowing tanks in the column tried to re 
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verse back down the street. Their guns 
were too long to turn in the narrow 
street, so the only protection the Rus 
sians had was from the twin machine 
guns mounted in the armored troop 
carrier at the rear of the column where, 
nevertheless, a burst from hidden 
snipers on near-by rooftops killed or 
wounded several Russians before the 
melee could be sorted out. 

Ambushes of this type took place 
daily. They taught the Russians never 
to take their tanks into narrow streets 
until the area was reported completely 
clear of Freedom Fighters, a_ state 
which could never be maintained for 
few mo 


more than a 


ments at a time even 
during the later phases 
of the fighting. 

On at least one occas 
sion the rebels sprang 

one of their traps after 
dusk, and the Russian tank crews lost 
their heads so completely that they 
started firing on each other with their 
main armament, destroying a number 
of tanks. Next day the Russians started 
withdrawing their armor from the city 
center at night. 

The only defense which the Soviet 
tanks had against the daring tactics of 
the children and Freedom Fighters 
who walked in front of the T-54’s and 
flung Molotov cocktails under their 
tracks was to try and run the attackers 
down. In a Budapest street I saw the 
gruesomely mutilated bodies of two 
young girls aged about 15 who had 


been caught by the tracks of a T-54 





children 


SUCCESS ful 


“Young were 
among the 
tank destroyers. Their tactics 
were perfected during the ret 
olution and consisted in walk 
ing or running out of a door- 
way as a tank approached, 
timing the distance and speed 
so that they could throw the 
petrol bomb under the tracks 
from a distance of about eight 
to ten feet—the maximum 
limit of the ‘safety zone’ un- 
der the front of the tank. 
Another, more dangerous, 
method was to jump on the 
back of the tank and drop a 
bundle of hand grenades near 
the fuel tanks.” 


most 





which had lurched forward and ground 
the children under nearly forty tons of 
steel as they were about to throw gaso- 
line bombs. 

The 


keep their engines running at high 


Russian tank crews learned to 


speed and the clutch out when stand 
ing still in order to be able to make a 
quick forward movement to catch and 
knock down any one approaching too 
close. 

I also witnessed this “clutch in-out” 
technique used by the Russians at a 
roadblock on the main road leading to 
the Austrian frontier. A party of news- 


and U. 


trying to leave Hungary were turned 


men S. diplomats who were 
back by surly Soviet tank crews who 
pointed their machine guns at the for 
eign cars. When the car of an Austrian 
photographer accidentally moved for 
ward a few feet toward the leading 
tank, the commander drove straight at 
the Austrian car and with a sharp side 
ways movement flung it off the road 
way into the ditch. 

Though the Freedom Fighters actu 
ally knocked out less than one per cent 
of the tanks brought into Hungary by 
the Red Army to crush the rebellion, 
they nevertheless gained a complete 
moral victory over the Russians by their 
The 


leave the comparative safety of their 


tactics. Russians were afraid to 


tanks and armored cars for fear of 
being killed by a Soviet-made bullet 
from a Russian automatic rifle fired by 
a Hungarian worker, Still more they 
feared the effects of the frank abuse of 
their methods by Russian-speaking 
workers who gathered around when 
ever a Russian tank stopped for a mo 


ment in the street. 


D' SERTIONS by the Soviet troops 
dropped off after the Red Army 


started to bring in Mongol units whose 
knowledge of the situation was limited 
to a belief that the Danube River was 
the Suez Canal, that Budapest was Ber 
the “counterrevolution 


lin, and that 


aries” were German Nazis. The fate 
of Russians who chose freedom was 
shown early in the New Year when the 
first batches of deserters were marched 
into the main Budapest cemetery and 
ordered to dig their own graves before 


being shot down by machine guns. 
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The Shipborne Missile 


The Navy ts developing an inertial navigational system and special 


launching gear for its fleet ballistic missile that will enable it to 


be fired with great accuracy at enemy targets from anywhere at sea 


HE Navy is attempting a unique 
experiment with two MariNER 
type cargo ships, hundreds of 
miles and fourteen months apart, to 
develop the world’s first fleet ballistic 
missile ship. This is tomorrow’s capital 
ship which will fire mammoth nuclear 
rocket weapons perhaps 2,000 miles to 
targets far inside an enemy’s homeland. 
It is at the top of the list of the Navy's 
high-priority goals for the 1960's. 

The two merchantmen, separated by 
time and distance, will carry the separ 
ate halves of the Navy’s new ballistic 
The 


MarINER, a 17,600-ton fast cargo ship 


missile weapon system. GARDEN 


obtained from the Maritime Adminis 
tration, will prove out the Navy's new 
“ship inertial navigational system” 
(SINS) which will help aim the big 
The 


Empire State Mariner, a sister ship, 


missile accurately at its target. 


will test the launching gear. 


= XGETHER, the 


merchantmen—one 


two converted 
a navigational 
experimental ship and the other the 
world’s first experimental long-range 
missile launching ship—will provide 
the Navy with the data needed to de 
sign its first guided-missile capital ship. 

The missile battleship, which is ac- 
tually what it will be, will fire the in 
termediate-range ballistic missile now 
being developed at the Army’s Red- 
stone Arsenal at Huntsville, Ala. Al- 
though Defense Secretary Charles E. 
Wilson recently assigned to the Air 
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Bureau of the 


fairs 
Washington 
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ice, Washington, D. C 
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Force operational control over the 


Army's version of the Jupiter missile, 


he affirmed the Navy's continued in 
terest in the long-range bombardment 
missile for shipboard use. 

The Jupiter missile, which is ex 
pected to rise 7 stories high and weigh 
some 50 tons, is credited with a range 
of some 1,500 nautical miles. But mis 
sile experts expect its range to grow to 
2,000 miles with future development. 
The Navy's fleet ballistic missile, a ver 
sion of the Jupiter, is called Polaris and 
eventually will be developed as a solid 
fuel rocket. 

Navy strategists and weapons plan 
ners hope the Navy’s future big rocket 
ships, powered by atomic engines, will 
be able to roam the high seas and to 
strike deep into an enemy's homeland 
from vantage points afloat. The fast 
mobility of these futuristic warships 
would enable them to evade enemy de 
tection and carry out surprise attacks 
from unpredictable points along the 
enemy's coasts. 

Rear Adm. William F. Raborn, di 
rector of the Navy’s top priority “fleet 
ballistic missile” project, recently said 
the Polaris missile is a “tactical weapon 


capable of reaching almost any target 
on the globe. 
Admiral 
, 


yractically impossible for an enemy t 
I I 


Raborn said it would be 


locate a Polaris launching ship—thus 
making it a ~ strong deterrent against 


aggressive action toward this nation. 


DM. Arleigh Burke, Chief of Na 
Le val Operations, in a speech last 
September claimed the ship-launched 
bombardment rocket would be superior 
to land-based strategic bombardment 
“many authorities 


weapons. He said 


are convinced that the ballistic missile 


will reach its peak of effectiveness 
when launched from ships cruising on 
the high seas 


The 


sile because it 


Polaris is called a ballistic mis 
follows a ballistic trajyect 
ory similar to an artillery shell. It is 
guided for the first few seconds of its 
flight while under rocket power, then 
it coasts in a high arc along a pre 
calculated ballistic path to the distant 
target. 


Work on the 
STATI 


conversion ol the Em 
PIRI Mariner (to be designated 
the EAG 154 experimental missile 


Nor 


folk, Va., naval base. It will be equip 


ship) begins April 1, 1957, at the 
ped with special launching gear for the 


fleet ballistic missile. Completion is 
scheduled for February 28, 1958. 

By that time, the Navy expects to 
have perfected the ingenious precision 
will aim the 


navigation “brain” that 


big rocket at hostile targets far beyond 
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an enemy’s coastline. The Navy has in- 
stalled the new type of rocket aiming 
device, called the SINS, on the Gar- 
the Compass 


DEN MarkINER, renamed 


). 


, 
5 
Compass IsLanpD 


IsLanp (EAG 15 

The 
sioned on December 3, 
New York Naval Shipyard at Brook 


lyn in the first major step toward the 


was commis 


1956, at the 


development of the Navy’s future big 
rocket ships of the 1960's. A 30-knot 
merchant ship of latest design, the 
Compass Istanp contains the inertial 
guidance system which provides the 
precise location of the ship at any time, 
in fair weather or foul, night or day, 


without reference to the sun or stars 


ship was chosen as the test vehicle for 
the new navigational system because it 
requires a relatively small crew and 
would be less expensive to operate than 
Navy warships. Also, the Mariner 
ships are being used instead of large 
Navy warships because the cargo ves- 
sels have fewer compartments and 
bulkheads that would have to be cut 
away to install the rocket-handling 
equipment. 

He estimated that the conversion of 
the GarpeN Mariner would cost $3 
million and that of the Empire STATE 
MariNneER $13 million—the total cost of 
$16 million originally estimated a year 
Additional costs, however, were 


’ 
ago. 


Projecting out from the hull, the activated fins of the Compass IsLAND 


will afford approximately a 90 per cent reduction in roll 


and without the help of radar or shore 
based position locators. 

Rear Adm. John E. Clark, Navy 
guided missile director, said the SINS 
system will give the exact location of 
the ship, its relation to the target, the 
true vertical, and the true north, These 
data are required for the accurate aim 
ing of the fleet ballistic missile which 
travel 


1.200 to 2,000 


may have to 
miles, Admiral Clark said the range of 
the rocket will depend upon opera 
tional conditions but that its potential 
range would depend upon continuing 
improvements in fuel and rocket en- 
gines. 

Admiral Clark stated that the Navy 
will require automatic and extremely 
precise navigation for robot weapons 
ships that will become standard in the 


1960's. He said the Martner-type cargo 
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Navy photo). 


expected before the two ships would be 
ready for tests. 

The ship inertial navigational system 
IsLAND (ex- 


installed in the Compass 


GarpEN Mariner) is based on re- 
search by Dr. Charles S. Draper of the 
Massachusetts Institute of Technology. 
The marine division of the Sperry Gy- 
roscope Company developed and built 
the first production units of the sys 
tem. 

To make certain that the SINS unit 
is working correctly, the Compass Is- 
LAND will carry several celestial track- 
ers—actually seagoing observatories. 

The trackers are mounted on a 67- 
ton navigational tower located just for- 
ward of the Compass IsLanp’s super- 
structure. The tower is a rigid structure 
isolated from the flexing of the ship’s 
hull to give fixed reference planes from 


which to make celestial computations. 
The trackers, pointed at stars, auto 
matically track the stars and give con 
tinuous celestial information for deter- 
mining the ship’s position. 

At the bottom of the ship’s hull is 
attached a streamlined dome to house 
special sonar equipment developed by 
the Navy 


General Electric Corporation. The huge 


Bureau of Ships and the 


dome measures the ship’s speed by tak- 
ing readings of sonar echoes with great 
precision. The dome has been jokingly 
called the “droop snoot.” 

The SINS device uses the sonar sig 
nals, gyroscopes, accelerometors (to 
measure changes in the ship’s speed) 
and computers to determine the ship’s 
exact position. The Navy said the navi- 
gational system will not only help fu 
ture missile ships but may eventually 
contribute to all marine navigation. It 
may also bring about important im 
provements in cartography. After some 
ten centuries of developments in the 
field of navigation, the Navy said, 
charts are still not accurate enough for 


the firing of long-range missiles. 


ECAUSE stability even in rough 
seas is vitally important for long 
range missile launching, the Compass 
IsLanp is equipped with the finest auto- 
matic steering and with activated stabi 
lizing fins to reduce rolling. The fins 
when in use look like airplane wings 
and project from the ship’s lower hull. 
The Navy said that Compass IsLanp 
will roll only about 114 degrees from 


the 


ships roll 15 degrees—a go per cent 


horizontal line when her sister 


smoothing out of the roll. 
The 


modeled 


Compass IsLanp also was re 


internally to provide com- 
fortable living space for her crew and 
for the large number of technicians 
and scientists who will live aboard dur- 
ing the evaluation tests. 

Conversion of the ship began early 
in July 1956, and the Compass IsLanp 
stood out for her first sea trials from 
the New York Naval Shipyard on No- 
vember roth. Her first commanding 
officer is Comdr. James A. Dare, for- 
mer executive officer at the Naval Ord- 
nance Laboratory, White Oak, Md. 
The speed of conversion, which was 


originally estimated to take eighteen 
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The experimental U.S.S 


months, indicates the high priority 
given the project. 


Admiral 


\ppropriations 


' 


R } ] 
Aaborn recently 


House Subcommittee 
that the Navy has given the fleet bal 
listic missile project “the highest prior 
ity—and has assembled the finest and 


most talented officers in missile work 


to prosecute this program.” He said he 


“sort of Manhattan-type proj 
World War Il 


atomic-bomb enterprise) directly under 


heads a 


ect” (similar to the 


Thomas. 
STATE 


Navy Secretary Charles S. 


Remodeling of the Emprr: 


MarINER was delayed to give the Navy 


tume lt develop and experiment 


more 
with the launching gear that will be 


An artist's conception of the “SA. 
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Compass ISLAND, first ship to be outfitted with 


installed 
said dev 
} 


nuge 


roc Ke (ex 


Pol itis 


pected to be about feet high) will 


require trial-and-error changes. 


“First we will build a mock up of 


wood in the 


vast holds of the ship,” Admiral Clark 


the launcher system in 
said. “We will cut and try until we get 
Then 
experimental launcher.” 


Admiral Clark said the 


the right idea. we will build the 


Navy is not 
ready to state whether the Polaris mis 
launched from the ship's 


from below decks, 


sile will be 
dec k, 


sides. He said the Navy will learn trom 


or along the 


experience with the Empire State Mar 


an inertial navigational system 


Navy photo 


INER how t rand the 


rous ex 
Che Na 
as the German \ 
and Viking 


lircralt Carrier 


research roc kets 
Mipway and 
mental ship Norton Sounp and small 
missiles from other ships. But the Em 


STATI MARINER 


ship that will fire a rocket that wil 


PIRI will be the h 


more than 1,000 miles. 
By February 1958, 


be reac for 


the Polaris rox 
the experiments 


N ivv's 


should 


that will guide the future of the 


Missuc bartl s| and submarines th it 


uclear fleet. 


will make up our 


".tvype nuclear-powered guided missile cruiser now being planned (Navy photo 





Our Supersonic Aircraft 


The jet-powered fighters, fighter-bombers, and interceptors of the 
“Century serves” — F-100 through F-106— can exceed the speed of 


sound in level fight and are well-equipped for warfare in the atomic age 


By Vern Haugland 


ORDNANCE 








NEW breed of air beast is on the Command 
prowl high above the clouds Mr. Haugland is the Wash 


) 
ington aviation correspondent 


that incredible creature ot 


Ame rican ingenuity, daring, and imap 


and 
nation, the Century series supersonic 
hghter. 

; , 

Some of these sleek and shiny pack 





ages of sudden death for an aggressor 


have seen many months of service with The Air Force looked wit 
Air Force units in the field. Others this “Sabre 45” proposal, 

have varely been put through their vember 1951 meri 
flight-test programs. All represent a its initial 

mighty contribution to the defense of prototypes 

North America and n he free The YI 


world. 

Lethal through and through, they 
yet are foremost instruments of world 
peace, checkreining those forces 
greed which otherwise 
sought to overrun the ill 

You know they are Century 

design: 

100, F-1o1, 102, F-104, 
on up. Let us consider the first 
some ways the most amazing 
series, the North American superiority 
Super Sabre, the first operational air mum climl 
plane ever to exceed the speed of sound and 


in level and in climbing flight. 


HE Super Sabre goes back to the 
North American F-86 Sabre Jet 
which pro ed, in the Korean war, 
a Mach 1 airplane in a dive but cou 
not exceed the speed of sound in level 
flight. The F-86 was flown for the first 


time in October 1947. It was a magnih | HE F-1 
to re lu 


cent airplane in its own right; yet J. L. 


€ ial 


Atwood, president of North American designed ejection 


Aviation, Inc., was to say that the F in an emergen 


100A, when it came along, was a mium meta 
greater tec hnical advance over the Sabre throughout. 

Jet than the F-86 repre sented over the fuselage an 
F-51 Mustang of World War II. lined, and there 
The first design version of the F-100 air intake dui 
was an advanced F-86D interceptor Other featu 


with its wi vw and tail surfaces swept leading-edge sl and W-positione 


back to 45 degrees and with a con one-piece hor il stabiliz The I 
toured fuselage aérodynamic innova 100A is the fh I - plane t 
tions designed to reduce drag in super use the low il. Longitudinal control 
sonic flight by about 50 per cent ol ac ved | m n f the entire 
that for contemporary jet fighters. | tail. The airplane also has 

regulated air-condi 


nd 





tioning and pressurizing system a 


First of the “Century series an automatic fuel system. » tar 
ighters, the F-1oo Super one 
hs : The f 


. irst Air Force tactical uni navigation 
Sabres, left, are now opera 
receive the F-10 \ was the 17% his miussio1 


Fighter Day Wing of the Tactical Ait North 


tional with units of the Tac- 
tical Air Command. 
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100F, a 2-place tandem-cockpit version 
of the Super Sabre, three feet longer 
than the F-100D but with comparable 
speed. The F-100F sacrificed some of 
its firepower to make room for a sec 
ond man, has only two guns instead of 
four. But it can carry the same bomb 
and rocket load as the F-100D. 
Designed as a fighter-bomber, an air- 
superiority fighter or trainer, it has all 
armament controls in the front cockpit. 
Che rear cockpit can carry an observer 


or a student. 


HE second plane in the Century 
Voo 


doo, has been called the biggest, heavi 


series, the McDonnell F-1o1 


est, and longest-ranged fighter in the 
world. Although the Air Force has 
never disclosed its speed capability, it 
has exceeded 1,100 miles an hour. 

Air- 


craft Corporation, St. Louis, Mo., says 


The manufacturer, McDonnell 


that “despite the swift pace of aviation 


development, the Voodoo is of such 


advanced design that it has held un- 
disputed possession of the title of the 
world’s most powerful fighter airplane 
since its first flight, September 28, 
1954." The statement continues: 

“The big fighter’s extreme combat 
radius and its ability to carry atomic 
weapons pose a lethal strike threat far 
behind enemy lines. While details are 
restricted, the Voodoo carries the most 
versatile heavy armament installation of 
any supersonic fighter in production, 
accommodating guns, rockets, missiles, 
and stores. It is also capable of in-flight 
refueling ... 

“These characteristics easily establish 
the Voodoo as the longest-range fighter 
now in production and make intercon- 
tinental fighter-bomber missions a mat 
ter of routine. As an Air Force weap- 


ons expert recently stated... 


“ee 


It could stay up there and make 
repeated passes at an enemy bomber in- 
stead of squirting out a load of rockets 
and then having to head home with 
the gas gauges nibbling around zero.’ ” 

Gen. Nathan F. Twining, Air Force 
Chief of Staff, said of the 


“This is a great airplane. It is very fast 


Voodoo: 


and can carry a huge load. It is a big 
plane, almost as big as a bomber, And 


it can really fight!” 


HE F-101, like the F-100, is armed 

with four rapid-firing 20-mm, can- 
non, but it can also carry up to six 
Hughes Falcon air-to-air guided mis 
siles in its elongated nose. A_ large 
radome also occupies much of the nose. 
These indicate that the Fror’s probable 
major Mission is to intercept enemy air- 
craft at long range before they can in 
flict damage on important areas. The F- 
101’s range has been estimated at up 
to 2,500 miles without refueling. On 
missions of shorter range the Voodoo’s 
enormous fuel capacity can be used to 
carry a huge payload of bombs and 
rockets. 

The F-101 has the same engine as 
the F-100—the J57—but it has two of 
them. J. S. McDonnell, company chair- 
man, said in a July 1956 report to 


stockholders that the two J57’s together 


An F-101, left, climbs 
steeply. At right is the 
latest version of the Su- 
per Sabre, the F-100F, 
a two-place supersonic 
craft that can be used 
as a fighter-bomber, 
fighter, or 


First unrestricted 
photo of F-104A 
Starfighter, new- 
est and fastest 
weapon in the Air 
Force arsenal. 
Note T-shaped 
tail and stubby, 
knife-thin wings 
for optimum per- 
formance at high 
Mach numbers. 


develop “well in excess of 50,000 thrust 
flight.” In jet 


power measurements the output ot the 


horsepower in level 
two engines totals some 20,000 pounds 
of thrust, greatly augmented by after 
burner boost. 

HE Voodoo was scheduled to go 
into operational service at Berg 


strom Air Force Base near Austin, 
Tex., early in 1957. Some $400 million 
of McDonnell’s backlog at the end of 
1956 was composed of Voodoo orders 
for three versions of the plane. The F 


1o1A 


Strategic 


was built for duty with the 
Air Command as a long 
range bomber escort. 

A photo reconnaissance Voodoo, the 
RF-1orA, was the first airplane to tak« 
photographs in supersonic flight; from 
an altitude of 7 miles, each shot of its 
camera covers about 2,500 square 
miles. The Tactical Air Command will 
use the RF-1o1A. 

In December 1956 the Air Force 
awarded a $150 million contract for the 
F-101B as a two-seat interceptor for the 
Air Defense Command. The B model, 
expected to make its first test flight 
under all 


this will 


weather conditions to execute two pri 


year, operate 


mary missions—the identification of 


unknown aircraft and their destruction 
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if they are hostile. Reportedly the F- 


101B will have more powerful engines 
and may attain 1,300 miles an hour, or 
about twice the speed of sound. 

The Voodoo has a wing span of 39.7 
feet, is 67.4 feet long, and stands 18 
feet high. Its wings and stabilizer are 
swept back 35 degrees. It employs a 
tricycle landing gear and retractable 
speed brakes housed in the aft fuselage 
section. 

Superlatives attach to supersonic air- 
craft as readily as iron shavings to a 
magnet. Lockheed Aircraft Corpora 
tion says its F-104 Starfighter is not 
only the world’s fastest combat air- 
plane but the world’s greatest airplane. 
With wings so short—only 7% feet 
from fuselage to wing tip—that they 
seem incapable of lifting the craft off 
popularly 


a runway, the F-104 is 


known as “the missile with a man in 
it.” In its first public demonstration at 
Palmdale, Calif., in April 1956, it flew 
faster than 1,000 miles an hour. It’s 
believed capable of Mach 2 speeds. 
A. W. (Tony) LeVier, director of 
Lockheed’s California flying operations, 
said the ultrasonic F-104 was easier to 
fly than the old subsonic 2-place Lock- 
heed T-33 jet trainer. He added that in 
spite of its tiny wings the airplane 


would get off the ground in a shorter 


Armament car- 
ried by the F- 
102 includes the 
Falcon missile, 
left, and the 
2.75-inch rocket, 
right. Both are 
displayed by 
pilot in a pres- 
surized suit 
and helmet. 
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An F-102A super- 
sonic jet intercep- 
tor lands with its 
drag chute trailing 
tautly behind. This 
all-weather, delta- 
winged craft is 
filled with  elec- 
tronic devices. 


run than any other Century fighter. 
And despite those stubby wings, he 
said, the Starfighter has a gliding ratio 
of better than 10 to 1, which means it 
drops less than a foot for every 10 feet 
of forward progress. When an engine 
failed on the prototype XF-104 in its 
early testing days, Mr. LeVier said, he 
glided—“glided, mind you”—more 
than fifty-five miles home for a land 


ing. 


E also praised the F-104’s down- 
ward ejection seat, first of its type 
for a production fighter. 

“It goes down so there’s no chance 
to be thrown against one of the sharp 
tail surfaces,” he said. “But perform- 
ance is the Starfighter’s long suit and 
its greatest safety feature. It will over 
haul and shoot down any other fighter 
we know today.” 

General Twining also called it “the 
fastest, highest-flying fighter in the air 
anywhere.” C. L. (Kelly) 


Lockheed vice-president for research 


Johnson, 


and development, said outstanding fea- 
tures of the production model, the F- 
104A, include: 

1. A weight about half that of a com 
parative fighter, even though the air 
plane has all the required safety de 
vices and is well equipped for its task. 

2. A cost about half that of an equiv 
alent aircraft. 

3. A versatility so great that the air 
plane can be used for a variety of du 
ties—ground attack, interception, or 
tactical missions, or it even can carry 
atomic bombs. 

4. Its General Electric ]79 jet engine, 
the most powerful—thrust per pound 
—yet developed. 

5. A rate of climb “higher than for 
any other fighter in the world.” 








Midair refueling 
is accomplished 
as an F-101 slows 
down to the 
speed of the pro- 
peller craft serv- 
ing as a tanker. 


iN air-superiority fighter only 54 


AS; 


feet long and 13 feet high, with a 


wing-tip span of 22 feet, the F-104 is 


designed to establish local superiority 
in a given area by sweeping the skies 
of enemy aircraft 

Although its armament has not been 
there have been 


disclosed officially, 


published reports that it will carry 


Vulcan 20-mm 
off the 


belly. It also probably will carry three 


the new rapid-firing 


weapon mounted side of the 
Sidewinder heat-seeking missiles which 
home on their target with the aid of 
infrared rays. The Sidewinder may be 
fired singly or in salvos. 

Until this advanced equipment is 
available, the F-104A reportedly will 
be armed with six Falcon air-to-air mis 
siles, plus twenty-four rockets. 

The XF-104 first flew in February 
1954. Lockheed has more than $100 
million in orders for the F-104A. The 
airplane is in production and ready for 


duty. 


HE only all-weather craft, among 
the Century series now flying, is the 
delta-wing Convair F-102A. Because it 
can operate in any kind of weather, day 
or night, the Air Force labels it an in 
terceptor as distinguished from a fighter. 
And Convair calls the F-102 “the most 
heavily armed of the Century series.” 
The F-102A, which became opera 
tional with Air Defense Command 
squadrons in 1956, is armed with both 
Falcon guided missiles (GAR-1) and 
2.75-inch folding-fin rockets. The Fal 
con, equipped to hunt down and de 
bomber from several 


stroy an enemy 


miles away, is carried inside the F 
102A in missile bays. The rockets are 
fired from channels built into the mis 


sile-bay doors. 
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Dy- 


namics Corporation won an Air Force 


Convair Division of General 


competition for an all-weather super 
sonic interceptor in 1951. At the same 


\ircratt Company, 


time the Hughes 
Culver City, Calif., was assigned to de 
velop a sophisticated fire-control system 
and the Falcon missile to track down 
The 


companies codperated closely for five 


ind destroy hostile targets. two 
years to build the matched plane and 
guidance-armament equipment, 

system 


"HE 


searches for and locates the F 102’s 


Hughes electronic 


target at long range and then directs 


the pilot on the correct attack course 


for firing either Falcon missiles or 


rockets. At the proper instant for inter 
ception the system prepares and fires 
Within 


brain 


the armament automatically. 


the Falcon missile an electron 
continues to seek the target until it is 
overtaken and destroyed. 

The single-place F-102A climbs like 
i rocket to combat altitude within a 
minutes from the first alert. 


The unusual 


very Tew 


delta wing and the 


pinched-waist fuselage, for reduced 
and 


102A a 


maneuverable 


transsoni 
make the F 


larly stable yet highly 


drag at supersonic 


speeds, particu 


platform from which the Falcon can be 


launched, even in the thin air above 


} 


50,000 feet. 
In May 1956, the 227th Fighter-In 
terceptor squadron at George Air Force 


Base, Calif., 


received the first opera 
102A 
squadrons at Duluth, Minn., Madison 
(Truax), Wis., Wurtsmith Air 
Mich., McChord, 


additional 


tional F-102A. There are other F 
Force 


fase, Oscoda, and 


Wash., and 


will be 


twenty squad 


rons activated or receive air 


craft within a year’s time. 
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Left, needle- 
pointed ra- 
domes are in- 
stalled and 
checkups given 
in the final as- 
sembly line of 
the F-102A. 
Right, the F- 
102A is shown 
in a test flight. 


The Air Force also has ordered an 
undisclosed number of 2-place, side 
by-side TF-102A combat trainers, The 
F-102A is 68 feet 3.3 inches long and 
stands 18 feet high. Convair says the 
F-102A is “the only aircraft now in the 
find and reach a 


inventory that can 


Bison, or a B-52, if the bombing run 


is serious and therefore done above 


50,000 feet and at night or in bad 


weather.” The B-52 is America’s heavy 
jet bomber, and the Bison is the Red 
equivalent. 

The F-102A has the same engine as 
do the F-100 and F-101—the Pratt & 
Whitney J57. 
Aviation 

a = 


most advanced fighter-bomber in the 


Republic Corporation, 


Farmingdale, says that “the 
U. S. Air Force” is its own supersonic, 
nuclear-weapons-carrying F-105 Thun 
derchief. This airplane also is powered 
by the ]57. 

The F-105 has short, very thin 
sweptback wings and a long cylindrical 
fuselage. Air feeding its jet engine en 
ters through wing-root intake ducts so 
that radar equipment may be installed 
in the needle nose. A one-piece flying 
tail, called a stabilator, is set low on 
the aft section of the fuselage. A ven 
tral fin, under the fuselage, provides 


lateral stability. 


N the summer of 1956 the Air Force 
announced an initial $823 million con- 


106A all 


weather interceptor. The first F-106A 


tract with Convair for the F 


made its initial test flight on Decem 


ber 26, 1956. 


Formerly known as the F-102B, the 


F-106A is similar to the F-102A but is 


powered by the Pratt & Whitney J75 


engine instead of the J57 and thus 


will operate at even higher “strato- 


EOCUSAIR FORCE FC.3¢9 


spheric altitudes” and at greater speeds. 

\n initial $4.2 million production 
contract also has been awarded for the 
F-106B, a 


ingle-place F-106A, 


tandem-seat version of the 


\ LTHOUGH North American has 
. never been permitted to say so, the 
\ir Force also has ordered a souped-up 


Mach 


originally called the F 


2 version of the Super Sabre, 
100B and now 
known as the F-107A. It, too, will us« 
the new, more powerful J75 engine for 
superior performance. Its supporters 
consider it a more practical airplane 
than either the F-104 or the F-105 “be 
cause it has the high speed along with 
greater range and carrying capabilities 
of the other two airplanes.” 

The 


sound 


Navy has its own faster-than 


aircraft coming along: the 
Grumman FoF-8 Cougar and the Mc- 
Donnell F3H-2N Demon; the Chance 
Vought F8U Crusader which captured 
a new U. S. speed record in winning 
the Thompson Trophy event last Au 
a speed of 1,015 miles an 
Fi1F-1F 


Elec tri 


gust with 


hour; and the Grumman 


Tiger, powered by a General 
J79, which unofficially has flown more 
than 1,220 miles an hour and_ has 
reached an altitude of 72,000 feet. 


The Air 


bomber, the Convair B-s8 Hustler, has 


Force’s first supersoni 
started its flight test program. Further 
improvements in the performance ol 
the Century series airplanes are in pros 
pect with the development of new, 


And 


North American is at work for the Air 


vastly more efficient exotic fuels. 


Force on a contract to develop a rocket 
powered fighter, the X-15, which will 
fly to 250,000 feet and will move along 
at up to 10 times the speed of sound. 


Truly, the supersonic age is at hand. 
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Our Military History 


A bibliography of selected historical works that should be of especial 


interest to the professronal military man and which should help him 


develop proficiency in evaluating and analyzing events of the past 


HE need for guidance in histori 
has ex 
Army 


for a very long time. Various atter 


cal study and research 


isted in the United States 


have been made, from time to tim 
fill that need. For the most part this 
was accomplished by issuing suggested 
courses of historical reading. The read 
ing lists were not scientifically arranged 
and led to aimless historical study. 

In line with the views of Clausewitz, 
the principal object of the following 
bibliography is to stimulate a progres 
and study of United 


sive scientific 


States military history and leadership 


with the hope that it will “produce 
searching rather than inventive minds 
and cool rather than hot heads” to 
which the safety of our country can be 
entrusted most advantageously in time 
of emergency or war. 

In the broadest sense a military his 
torian is one who is well-informed on 
military history and on subjects related 
to the military profession. In this sense, 
therefore, any professionally qualified 
officer is a military historian. In a nar- 
rower sense a military historian is a 
writer or chronicler of military activi 
ties. 

It necessarily follows that the influ 
of a military man history 


ence upon 


can be extended beyond the feld of 
action. It may depend to a large degree 
upon contributions to literature deal 
ing with the art and science of war 
and of peace. 


In a real sense an officer’s value to 
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the military service, especially in high 


level positions, will be determined to a 


considerable degree by his qualifica 


tions as a military historian. It is im 


portant, therefore, that professional 


military men should assiduously study 


military history throughout their serv 


ice, But, more important still, they 


should develop proficiency in evaluat 


ing historical events and analyzing 


them with a view to determining the 


lessons that can be learned from the 


past 


The following bibliography groups 


ship, 
any ofhcer 


military hist 


group of interest « 
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Montross, Lynn, “War through the 
Ages.” New York: Harper & Brothers, 
1946. 

Phillips, Thomas R., 


Strategy.” Harrisburg: Military Service 


“Roots of 


Publishing Company, 1940. 
Stevens, William D., 
Wescott, “A 
New York: Doubleday 


pany, 1942. 


Allan 


Power.” 


and 
History of Sea 


Doran Com 


The Fighting Man.—Bolton, Charles 
K., “The Private Soldier under Wash 
ington.” New York: Charles Scribner’s 


Sons, 1902. 

Department of the Army, “The 
Medal of Honor of the United States 
U.. $s. 
ment Printing Office, 1948. 

Du Picq, Ardant, “Battle Studies.” 


Harrisburg: Military Service 


Army.” Washington: Govern 


Publish- 
ing Company, 1921. 

McBride, Herbert W., “A Rifleman 
Went to War.” 
Small-Arms Technical Publishing Com- 
pany, 1935. 

Marshall, S. L. A., “Men against 
Fire.” New York: William 
and Company, 1947. 

Wiley, Bell I., “The Life of Billy 
Yank.” Bobbs-Merrill 
Company, 19§2. 

Wiley, Bell I., “The Life of Johnny 
Reb.”’ Indianapolis: Bobbs-Merrill 


Georgetown, S. C.: 


Morrow 


Indianapolis: 


Company, 1943. 


Leadership.—Blackford, William W., 
“War Years New 
York: Charles Scribner’s Sons, 1945. 

Boring, Edwin G., “Psychology for 
the Armed Forces.” Washington: In- 
fantry Journal Press, 1945. 

Boyd, Thomas, “Light-Horse Harry 
New York: Charles 


Sons, 1931. 


with Jeb Stuart.” 


Lee.” Scribner’s 


Department of the Army, “Leader 
ship” (FM 22-10). Washington: U, S. 
Government Printing Office, 1951. 
Franklin, Benjamin, 
New York 
lishing Company, 1916. 
Robert S., “ 


Indianapolis: 


“Autobiogra- 


phy.” Garden City Pub 
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Most’ 


Merrill Company, 1944. 


Forrest.” 


Jones, Virgil C., “Ranger Mosby.” 
Chapel Hill: University of North Caro 
lina Press, 1944. 

Lee, Henry, “Memoirs of the War in 
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the Southern Department of the United 
States.” New York: University Pub 
lishing Company, 1869. 

MacDonald, Charles B., “Company 
Commander.” Washington: Infantry 
Journal Press, 1947. 
John M.,, 
New 


sity Press, 1937. 


“General von 


Yale 


Palmer, 


Steuben.” Haven: Univer- 


Parkman, Francis, “Montcalm and 

Wolfe.” Boston: Little, 1887-1889. 
Robinett, Paul M. (editor), “Prepara- 

tion for Leadership in America.” 

Washington: U. S. Armor Association, 

1950. 

W., “Fix 


Scribner’s 


John Bayo- 


York: 


Thomason, 
New 
Sons, 1927. 
Van De Water, Frederic F., “Glory- 
Custer.” 


nets.” Charles 


Hunter—A Life of General 
Indianapolis: Bobbs-Merrill Co., 1934. 

Wildes, Harry E., “Anthony 
Wayne.” New York: Harcourt, Brace 


& Company, 1938. 


Operations.—Department of the 
Army, “Small Unit Actions during the 
German Campaign in Russia” (Pam- 
phlet 20-269). Washington: U. S. Gov 
ernment Printing Office, 1953. 

Downey, Fairfax, “Indian Fighting 
Army.” New York: Charles Scribner’s 
Sons, 1941. 

A., “Combat Ac- 


tions in Korea.” Washington: Combat 


Gugeler, Russell 


Forces Press, 1954. 
Infantry School, “Infantry in Battle.” 
Journal Press, 


Washington: Infantry 


1934. 
MacDonald, Charles B., and S. T. 
Mathews, “Three Battles—Arnaville, 
Altuzzo, and Schmidt.” U, S. Army in 
World War II. Washington: U. S. 
Government Printing Office, 1952. 
Wallace, Willard M., “Appeal to 
Arms.” New York: Harper and Bro- 


thers, 1951. 


HE following works are recom- 
- mended for those who have five to 


ten years of military service: 


General.—Clausewitz, Karl von, “On 
War” (translated by J. J. Graham). 
New York: E. P. Dutton & Co., 1918. 

De Gaulle, Charles, “The Army of 
the Future.”” New York: J. B. Lippin- 


cott Company, 1941. 


Foch, Ferdinand, “The Principles of 
War.” New York: Fly, 1921. 

Fuller, J. F. C., “Machine Warfare.” 
Washington: Press, 


Infantry Journal 


1943. 
Schlieffen, Alfred 
Leavenworth: Command and 


von, “Cannae.” 
Fort 
General Staff School Press, 1931. 
Sun Tzu, “The Art of War.” Harris 
burg: Military Service Publishing Com 


pany, 1944. 


Leadership.—Dutton, Charles J., 
New York: 


Longman’s Publishing Company, 1935. 


“Oliver Hazard Perry.” 


Eichelberger, Robert L., “Our Jun 
gle Road to Tokyo.” New York: Vik 
ing Press, Inc., 1950. 


Freeman, Douglas S., “Lee’s Lieu 
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York: 
1943, 1944. 
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mand. Charles Scribner’s 
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“Power of Personality in War.” Harris- 
burg: Military Service Publishing Com 
pany, 1955. 

Greene, George W., “Life of Maj. 
Gen. Nathanael Greene.” Boston: 
Houghton-Mifflin Company, 1867-1871. 

Henderson, G. F. R., “Stonewall 
Jackson and the Civil War.” London: 
Longmans, 1909. 
“Tarnished War 
rior—Maj. Wilkinson.” 
New York: Macmillan Company, 1938. 

Lewis, Lloyd, “Captain Sam Grant.” 


Jacobs, James R.., 


Gen. James 


Boston: Little, Brown & Company, 
1950. 

Lewis, Lloyd, “Sherman—Fighting 
Prophet.” New Yerk: Harcourt, Brace 
& Company, 1932. 

Liggett, Hunter, “Commanding an 
American Army.” Boston: Houghton 
Mifflin Company, 1925. 

O'Connor, Richard, “Sheridan, The 
Inevitable.” Indianapolis: Bobbs-Mer- 
rill Company, 1953. 

Patton, George S., “War as I Knew 
It.” Boston: Houghton-Miffin Com 
pany, 1947. 

Sheridan, Philip H., “Personal Mem 
oirs of P. H. Sheridan.” New York: 
Webster Publishing Company, 1888. 
William T., “Personal 
Memoirs of W. T. 
New York: Webster Publishing Com 


Sherman, 


Gen. Sherman.” 


pany, 1891-1892. 
Thomason, John W., “Jeb Stuart.” 
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New Charles Scribner’s Sons, 
1930. 

Van Horne, Thomas B., “The Life 
of Maj. Gen. 
New York: 
1882. 

Wainwright, Jonathan M., “General 


Wainwright's Story.” New York: Dou- 


York: 


George H. Thomas.” 


Charles Scribner’s Sons, 


bleday & Company, 1946. 


Operations.—Daggett, Aaron S., 
“America in the China Relief Expedi- 
tion.” Kansas City: Barnett, 1903. 

De Weerd, H. A. 
War of 1812.” 


“The 


Washington: Infantry 


(editor ), 


Journal Press, 1944. 
Fuller, J. F. C., “The Second World 
New York: Duell, 


Sloan & Pearce, Inc., 1949. 


War, 1939-1945.” 


Lucas, Colonel, French Army, “Evo- 
lution of Tactical Ideas in France and 
Germany During the War of 1914- 
1918” (translated from the French by 
Maj. P. V. Kieffer). Paris: Berger-Lev 
rault, 1932. 

Mahan, Alfred T., “Lessons of the 
War Little, 
Brown & Company, 1899. 

Mahan, Alfred T., “Sea Power in Its 
Relations to the War of 1812.” Boston: 


with Spain.” Boston: 


Little, Brown & Company, 1905. 
Mahan, Alfred T., “The Influence of 
Sea Power upon History.” Boston: 
Little, Brown & Company, 1890. 
Miller, John, “Guadalcanal—The 
First Offensive.” U. S. Army in World 
War II. Washington: U. 


ment Printing Office, 1949. 
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Morison, Samuel E., “Breaking the 


Bismarck’s Barrier.” Boston: Little, 
Brown & Company, 1950. 

Smith, Justin H., “Our Struggle for 
the Fourteenth Colony.” Rutland: Tut- 
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Defense Highlights: 


Monthly Review and Outlook 











e The expanding use of missiles and the gradual reduction 


in aircraft is evident in the fiscal 1958 budget compared with 


fiscal 1957. Estimated missile expenditures for 1958 are over 
Se » 5 oo 
they will be about $1.5 billion 


$2 billion; this fiscal year 


whereas expenditures for aircraft will be static at $6.7 bil 
lion. Yet new aircraft will be fewer in quantity, with the Air 
Force ordering only 1.515 against 1,900 in fiscal 1957 while 


Navy 


respectively. The rise in the cost of 


Army and orders remain at about 50 


detense 1s apparent 


advancing expenditures for operations and maintenance 


all three services from $852 million in 1950 to 9959 mullion 


in 1958. This increase is in spite of some over-all reductions 


in personnel, 


e Gen. Alfred M. Gruenther, now president of the Ameri 


can Red Cross, pleads for wider know-how in world leader 


ship. He is confident that our concept of religion and the 
: 
le because people all 


dignity of man is “ over the world 


that “we're up igainst 


who in the propaganda field 


believe in it.” He warned, however, 


a fellow puts up some very, 


very tough and persuasive ideas.” The General seems to 


have his eye on America’s skilled advertising men. They sell 


; 


millions of cars—why not help to “sell” American ideals of 


freedom throughout the world? 


Army in planning t 


reduce the manpower and increase the firepower of its d 


e The Marine Corps is following th« 
1V1 


sions. “In the near future” its three divisions and three air 


wings will be streamlined. As in Army reorganization plans, 
the men taken from mobile combat divisions will be needed 


for stronger support units to follow the lightly armored 


as 


sault waves with heavy equipment. 


| 


e Hon. Gordon Gray, a life member of the American Ord 


nance Association, has been appointed Director of the Office 
of Defense Mobilization to replace Arthur S. Flemming. Mr. 


Gray, formerly Assistant Secretary of Defense for Inter 
national Security Affairs, has held many important positions 


in the Government including Secretary of War, a member 
of the Planning Board of the National Security Council, and 
| World 


Psychological Board. In 
War II he gave up his seat in the North Carolina Senate to 


Director of the Strategy 


enlist asa private in the Army where he rose to the rank ol 


captain. Between periods of serving his government, Mr. 
a leading publisher in North Carolina and 


Gray has been 
from 1950 to 1955 was president of the University of North 


Carolina. 


e Three aircraft manufacturers have been awarded contracts 


totaling over $570,000,000 for the three Air Force long-range 


March-April 1957 


These contracts are for 
development of rocket e! 
Considerab 


the three 


e Rapid progress in missiles was e1 


losure that Snark would 


»f about 600 miles ar is almost re 


true ballistic missiles that fy many tin 


ex pec ted i 


whereas the 
lan sound are 


It is estimates 


e The Army’s Lacrosse, an 
feld-artillery guided missile now being read 


Itimore, Md Lac 


points in the 


ea 


ompany 


luction by the Martin 


destroying enemy 


attack ntial 


sse system ; 1¢ miss : vuncher 


d Army truck, and ruidance system. Lac 


rocket motor. User uni 


d in flight by 


| " hI 
employing the missile in tl ield, will be able to 


“ae ' 
alis tor fire in the same 


artillery and with a rapidity 
Was desigm 


howitzer. Lacrosse 


contract, by the rnell Aeronautical 


Buffalo, N. Y. 


Army ( Irdnance 


oratory, Inc., o 


e An Air Force bomber defense missile system based on ar 
idaptation of the Hawk is under development | Raytheo 
Manufacturing Company. The Hawk was originally deve 
Army 


oped as an antiaircraft weapo! der the direction ol 


Ordnance at Redstone Arsenal. 

e The Atomic Energy Commission has announced that a 
series of low-vield nuclear tests will be held at the Frenct 
Nevada late this S| 


“the devel pment of weapons for defense ag 


man’s Flat Proving Grounds in 


They said 


1 1 
attack is a major objective. Studies of weapons effects wi 


also be continued in order to improve our civil 
against nuclear attacks.” This series of tests is expected to 
stress small bombs and atomic warheads for artillery an 


guided missiles in line with the President’s 





statement that emphasis will be placed on weapons for tac- 


tical purposes with reduced radioactive output. 


e Miniaturization will be carried to the nth degree in tele- 
metering for the artificial earth satellites of the Vanguard 
Project. Data from outer space on radiations, temperature, 
density, and other information will be telemetered back to 
earth by a 3.5-ounce device powered by a 2.8-ounce battery 
good for 3 weeks of operation. This makes the usual high 
altitude research rockets seem cumbersome. They normally 
carry a 30 to 40-pound device capable of 30 minutes’ opera 


tion. 


e A Senate group has asked Charles E. Wilson, Secretary of 
Defense and Wilber M. Brucker, Secretary of the Army, to 
delay the closing of ammunition or other defense plants until 
hearings are held. The Senators were concerned that the 
country might be faced with ammunition shortages similar 


to those that occurred early in the Korean war. 


e The Ordnance Board.—The name which stands for long 
and faithful contributions to Army progress has been re 
vived by the Ordnance Corps. The Ordnance Board has been 
resuscitated and is performing a very impressive function as 
the planning agency for the Army Ordnance Corps. There is 
great significance in this development because no part of 
the Army Ordnance organization or, indeed, of the Army 
itself, has a more venerable or constructive record than what 
was for many years known as the Board of Ordnance and 
Fortification. 

Prior to the Second World War it was discontinued, but 
the Ordnance Board was revived thereafter, but not with the 
important function of its earlier years. Now it appears again 
on the scene very much in the character of the original and 
highly influential body. 

Its first meeting of 1957 was held recently in the Office of 
the Chief of Army Ordnance. The president of the Board, 
Maj. Gen. J. H. Hinrichs, Deputy Chief of Ordnance, pre- 
sided. Members attending included the Assistant Chiefs of 
Ordnance, the commanders of the commodity commands, 
the proving grounds, the Army Ballistic Missile Agency, and 
Frankford Arsenal; also certain senior Ordnance officers on 
assignment in the Department of Defense, Department of 
the Army Staff, and the Continental Army Command. 





At the Navy Department on February 6, 1957, 
Adm. Arleigh Burke, Chief of Naval Operations, 
was presented with a check for $1,838.29 for the 
Navy Relief Society. The presentation was made 
on behalf of the officers and directors of the Ameri 
can Ordnance Association by Col. Leo A. Codd, 
executive vice-president of the Association, and 
members of his staff. This donation represents the 
excess of receipts over expenditures at the annual 
A.O.A. Industrial Preparedness Meeting in New 
York on December 5, 1956. 











The staff of the Ordnance Board, whose home station is 
Aberdeen Proving Ground, presented progress reports on 
studies relating to organization, logistics, and personnel. 

The Ordnance Board through all its existence has never 
been faced with greater responsibilities than today for the 
simple reason that armament preparedness has never before 


been faced with the gigantic problems of the nuclear age. 


e Difficulties with the Seawo.tr, Navy’s second nuclear sub 
marine, have not been overcome. Rear Adm. A. G. Mumma, 
Chief of the Bureau of Ships, has announced: “We have cor 
rected it enough to continue testing, but I don’t think we 
have licked it completely. We will continue testing for some 
weeks yet and then decide whether to go on with the pres 
ent ship or do something more drastic . . .” 

It is understood that the Seawotr’s liquid metal (sodium) 
cooling system creates unpredictable corrosion problems 
whereas the power plant of the Nautiius, using a pressur- 
ized water-cooled reactor, has been so successful that this 
type of plant is being used on all other submarines and 
vessels now under design. However, the Seawo tr is a bigger 
and faster submarine with more compact machinery and 
higher steam pressure which will make it more efficient if 


the metallurgical problems can be overcome. 


e The production of milled titanium shapes tripled in 1956 
over the 1955 rate. The totals in millions of pounds line up 
as follows: In 1955—3.8; 1956—10.6; and scheduled for 
1957—23.0. For 1957 the titanium sponge output 1s esti 
mated to be 53 million pounds. The price of sponge has 


dropped from $5.00 to $2.75 a pound over the past two years. 


e A superspecial priority (DX) for materials for the coun- 
try’s supermissiles has been decreed by the Business and 
Defense Services Administration. The DX rating has been 
used farely in the past and only for specific orders when a 
bottleneck occurred in an urgent military Atomic Energy 
Commission requirement. The superpriority is aimed pri 
marily to help missile contractors in procuring electronic 
parts and other specialized items. Alloy metals are already 


reserved in adequate quantities and will not require the DX 


priority. Missile work now will have priority over aircraft, 


tank, and other military equipment manufacturers who 


operate under a DO priority. 


e The United States Navy Headquarters in London will 
take over direct command of the diminishing American 
naval forces in Germany on June 30th. The Navy’s advance 
base at Bremerhaven is being transferred gradually to the 
West German Navy. In addition to the Bremerhaven base 
the Navy command has included the United States Rhine 
River Patrol. Under the new setup, Navy units in Germany 
will come directly under Adm. W. F. Boone, commander in 
chief of United States naval forces in the Eastern Atlantic 
and the Mediterranean. Admiral Boone linked the action to 
“the attainment of sovereignty by the West Germans and 
the growth of the West German Navy.” 
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To Provide for the Common Defense 


An Editorial 


HE popular reactions to the Government’s spending 

programs which have been submitted to the Congress 

for the fiscal year 1958 are varied. But there seems to 
be general agreement that the plans for the Defense expendi- 
tures must come first. Our people seem to be firm in their 
belief that our posture of defense now is more important 
than at any time since the termination of the Korean war. 
We are wise in this period of shaky and uncertain peace to 
give priority to the constitutional duty “to provide for the 
common defense.” 

Never before in our history has our country assumed such 
worldwide and varied obligations to be met by our armed 
forces—mutual-defense pacts, military as well as economic 
assistance agreements throughout the world. These have 
been added to our time-honored and closer-to-home respon 
sibilities of hemisphere defense. They promise to grow wider 
and heavier; in not a single instance have they become nar- 
rower or lighter. 

Under these conditions our people must face the costs of 
fulfillment realistically. Hence, the defense program for fiscal 
1958 surpasses its peacetime predecessors in cost. 

An over-all survey of the program indicates that the num- 
ber of active-duty personnel in the three services is at about 
the same as before. Our total strength at the end of 1956 
was 2,779,547. For fiscal 1958 provision is made for 2,800,- 
000. The total Reserve personnel on drill-pay status will be 
increased from 935,621 at the end of last year to 1,049,627 
for next year. It is apparant manpowerwise that we plan to 
hold our own. The facts servicewise show a slightly different 
trend. (In the following tabulation the figures for 1958 are 
presented in Arabic numerals; those as of December 31, 
1956, follow in parentheses and italics.) 


For the Army.—There will be 17 active divisions (19); 
Regiments and regimental combat teams, 9 (9); Atomic sup- 
port commands, 6 (0); Antiaircraft battalions, 127 (133 


Active-duty military personnel, 1,000,000 (991,600); Re 
serves, 697,000 (625,400)—this component will include the 
National Guard of 400,000 (405,000) and the Organized 


Reserve, 297,000 (220,400). 


For the Navy.—Plans for fiscal 1958 will provide: War- 
ships, 422 (406); Other ships, 561 (563); Carrier air groups, 
17 (17); Carrier antisubmarine squadrons, 20 (19); Marine 
divisions, 3 (3); Marine aircraft wings, 3 (3). Personnelwise 
there will be 875,000 military personnel on active duty 
(872,947). The Naval Reserve components will increase to 
200,017 (187,891) comprising the Naval Reserve of 150,383 


(144,349) and the Marine Corps Reserve, 49,634 (43,542). 


For the Air Force——There will be a reduction in total 
number of wings to 128 (134) comprising Strategic, 45; Air 
Defense, 32; and Tactical, 51. The active-duty personnel in 


1958 is planned to total 925,000 (915,000). The Reserves will 
include the Air National Guard, 72,900 (65,430) and the 
Air Force Reserves, 79,710 (56,900). The active aircraft in 
ventory of the Air Force will drop to 24,398 (26,514). 

Budget officials in support of the latter change cite the 
increase in Air Force firepower as compensating for the 
reduction in aircraft. 

In sum, the budget represents a two billion dollar increase 
over the current fiscal year. The results however will be a 
decline in manpower—or “force levels,” to use the profes 
sional term. 

Atomic power will be increased across the board: the 
Navy will undertake construction of an 85,000-ton carrier 
propelled by nuclear power, the Air Force will have more 
B-52 wings, the Army will add new atomic support com 
mands. Apparently the Air Force will stabilize at 128 wings 
and will not reach the goal of 137 wings originally set. But 
the Congress may very likely have a different view. 

Under these plans the Army will lose two divisions but 
allegedly will make up the difference in firepower. On this 
score, too, there will be animated debate. 

Armamentwise the budget proposals will continue to 
make wide demands on the productive capacity of Ameri 
can industry as well as on the research and development 
facilities of our commercial and educational organizations. 
It is difficult to tell from the budget itselfi—nor would se 
curity considerations warrant—the extent of particular plans 
in the various categories of weapons. Missiles of course will 
predominate, with rockets, electronics, and conventional 
types of firepower also in the programs. The latter are still 
the mainstay in fighting the battles that are being fought 
these days and bid fair to continue to be in terrain not 


adopted to the longer ranges of the newer types. 


4 inemaconntey ne into dollars and cents these are costly 


will be viewed by the citizen tax 


programs. But they 
payer, whether in uniform or mufti, as obligations which 
take precedence over all others in our ledger of Federal Gov- 
ernment costs. Having assumed worldwide obligations in 
what appear to be our own interests and in what seem to 
our statesmen to be the interests of our friends we must be 
ready to meet them without delay. 

Whether it is the course of wisdom to assume such re 
sponsibilities is not at issue here. Such decisions are made by 
the diplomatic strategists and the lawmakers. It is the func 
tion and indeed the responsibility of the industry-defense 
team to get on with the work to be done. Belts will have to 
be tightened and time as well as money must be saved. 

Efficiency and economy are still important, but towering 
over all is the constitutional injunction to provide for the 
common defense. The result—also a constitutional injunc- 
tion—is intended to ensure peace for ourselves and those 
who come after us. 
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Ross Delafield. 


tant 


1 
issista 


1 . 
Vice 


regional vice-presi- 
executive vice presi 

permit an appeal 

1 


wrence G. Ferriter, secretary 
permission to modify 


1! ° 
ollowl 


\lso in attendance 
ed by the Board 


niece of the F of national head- Leste 
Seca 29 , : — ; ; 
onsu : irect t a special meeting May 10 


uarters surt vi ‘ dent fo } 
Bi in coll atior i looking toward the utilization of the 


national headquarters 


re definite 


property will remain in its present status 
awaiting the outcome 

The executive vice-president then sug- 
5 of the by-laws 
be amended t elimi 

which i 

from voting 
Association 
president then called 

ublished ma chairmar f the Nominating Committee 
asized a General Campbell, for his report. The 


blished material ; 1e rT f the committee were: 
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Reginald E. Gillmor, Coral Gables, Fla., 
and J Akron, Ohio. The 


unanimous in the cl 


lrainer, 
committee 
of the following 


two years beginning January 1, 


was 
terms ot 
1957: 
For president: Gen. Benjamin W. 
Chidlaw, Cleveland, Ohio 
For vice-presidents: 


nominees for 


Harvey C 
Knowles, Cincinnati, Ohio, and Stanley 
gE Hope, New York, N. \ 
for Di- 
Polk, 


For vice-president Technical 


and Committees: Louis 
Dayton, Ohio 
For vice-president for Fosts and Chap 


Robert L 


visions 


ters Biggers, Detroit, Mich. 
The following were nominated to serve 
Beall, 


Phila- 


Paso, 


as regional vice-presidents: W. E 
Seattle, Wash.; C. L. Eksergian, 
Chris P. Fox, El 
Tex.; Helge Holst, Cambridge, Mass.; 
Daniel J. Martin, Houston, Tex.; K. T 
Norris, Los Angeles, Calif.; John M. 
Olin, New York, N. Y.; Ralph Peo, Buf- 
falo, N. Y.; William J. Rushton, Birming- 
ham, Ala.; John Slezak, Mt. 
Charles M. White, Cleveland, Ohio 
White, Detroit, Mich 


San Francisco, Calif 


delphia, Pa 


lorris, IIl.; 
Her 
bert R and Dear 
W itte f. 

The following officers also were nomi 
McIntyre, 


treas 


nated: For treasurer, James D 
Washington, D. C 
urer, Margaret E 
D. C.; for counsel, | 
New York, N. Y 

John F 
general chairman for Technical Divisions 
and Committees, Henry N. Marsh, Wil- 
Del.; for executive vice-presi- 
D.C for 
Washing 
Norm i 


for assistant 
Ferriter, Washington 
Delafield, 


for assistant counsel, 


John Ross 


Floberg, Washington, D. ( for 


mington, 
dent, Leo A. Codd, Washington 
secretary, Florence G. Ferriter 
ton, D. C.; for assistant secretary 
A. Woodhouse, Washington, D. C 

Upon motion duly made, seconded, and 
unanimously approved, all the nominees 
were elected for the terms of office as 
indicated. 


There 


thanks and appreciation to 


expressions of 
Admiral 
Hussey, the retiring president of the As 


were general 


sociation, for his superb leadership of the 


organization during his term of office 


The 
successful record of achievement both in 
Much of 


this has been due to the untiring efforts 


Association has had an wnusually 


activities and in membership 


of Admiral Hussey, and the Board di 
rected that the minutes of the meeting so 
Ad- 


as a member 


indicate with expressions of thanks 
miral Hussey will continue 
of the Board of Directors in his capacity 
as the immediate past president of the 
Association 

Chidlaw, the elected 
president, then proposed that the member 
the 
Board for the coming two years, effec- 


tive January 1, 1957, consist of himself 


General newly 


ship of the Executive Committee of 


March-April 1957 


1 


and the followi: 
eral Campbell 
Mr. Biggers 
tion to thi 


owed 


onded, and 





A.O.A. Council Elects Directors 


at Annual Meeting in New 


The annual meeting of Council of the performed by John 


Association was held counsel of the 


York City, B 
1:30 p.m. The foi l 


t 


American Ordnance 
at the University Club, New Reybold 
December 4, 1956, at 
lowing members of Council 
William W. Colemar 
Auer, G. M 
S. Begley, L. H 
Duffy, C. L. Eksergiar 
H. A Gidney, R 

ton L 
N. Howley 


Barnes, Ever 


Campbell 


Gordon, 


Colonel 


wh 
s5 


oO 


Sullivar 


4 


immedciat 


York 





Members of the Airborne Electronics and Proving Ground Instrumentation Committees 
are shown above during their recent meeting at White Sands Proving Ground, N. Mex. 
Maj. Gen. W. E. Laidlaw, fourth from left in front row, commands the proving ground. 
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Texas, Dallas, Texas; John 
National Bank, 
William H. Mitchell, 
Mitchell Steel Company, Cincinnati, 
Ohio; Thomas E. Murray, Sr., U. S. 
Atomic Energy Commission, Washington, 
oe 

Also, Walter C. 
pany, Philadelphia, Pa.; M. F. 


Company of 
C. McHannan, 
Cleveland, Ohio; 


Central 


Pew, Sun Oil Com- 
Schoeffel, 
Equipment Corpora- 
Washington, D. C.; William C. 

Wilmington, Del.; Henry J. 
Detroit Edison Company, De- 
troit, Mich.; J. Carlton Ward, Jr., Vitro 
Corporation of America, New York, 
N. Y.; W. A. Wilson, Web Wilson Oil 
Tools, Inc., Los Angeles, Calif. 

The 
of the 
of Council for the 

with the constitution of the 
(Article III, Section 2, 


General Precision 
tion 
Spruance, 
Sullivan, 


chairman announced the election 


above as directors and members 


terms indicated, in 
accordance 
Association par- 
agraph (e)). 

Upon completion of this business, Vice 


Adm. George F. Hussey, Jr., president 


of the introduced K, T. 
Keller, a director, who spoke on the role 


Association, 


of the American Ordnance Association 
and its functions during the years ahead. 
Mr. Keller’s address is published on page 
783 of this issue of ORDNANCE. 

rhe president then introduced the Hon. 
Roderick, Assistant Secretary 
Army (Civil and Military Af- 


who spoke informally on the pres 


George H 
of the 
fairs), 
ent status of the Panama Canal. Secre- 
tary Roderick has the administration of 
the Canal under his direction. 

Admiral Hussey, whose term of office 
as president of the Association expired 
December 31, 1956, expressed his gratifi- 
cation for the cooperation he received on 
administration. He 


all sides during his 


was greeted with applause and expres- 
sions of thanks for his outstanding service. 

All present were invited to attend the 
seminars, Industrial Preparedness Lunch 
eon, and the Thirty-eighth Annual Dinner 
Meeting to be held the following day, 


December 5, 1956, at the Waldorf-Astoria. 





Outstanding Speakers Address Annual 
Industrial Preparedness Meeting 


Members from far and wide were on 
hand early Wednesday morning, Decem- 
ber 5, 1956, first 
opened the Thirty-eighth Annual Indus 
trial Preparedness Meeting of the Associ- 


for the seminar that 


ation. There was standing room only in 
the Starlight Roof of the Waldorf- 
Astoria where the symposium was held. 
These technical sessions were acclaimed 
to be the best series of presentations ever 
marshaled at an A.O.A. meeting and in 
complete consonance with the theme of the 
meeting, “Industrial Preparedness in the 
Nuclear Age.” 

A full record of the participants in the 
Seminars was published in the Defense 
Highlights section of OrpNANCE for Jan- 
uary-February 1957. 

All the papers presented at the techni- 
cal sessions of the Association at the An- 
nual Industrial Preparedness Meeting on 
December 5th will be printed shortly in 
the next issue of Locistics. The demand 
for these papers have been so great that a 
sizable quantity of Logistics will be pub- 
lished for distribution to all company 
nominees and all other members who re- 
quest copies. 

At noon the decks 
promptly and the Starlight Roof prepared 
for the Industrial Preparedness Luncheon. 
Lieut. Gen. Leslie R. Groves, president of 
the New York Post, and vice-president of 
Remington Rand Inc., presided at the 
luncheon. 


were cleared 
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Maj. Gen. J. Bruce Medaris, command 


ing general of the Army Ballistic Missile 


Agency, as guest speaker delivered an 
eloquent talk on the reasons for the Na- 
tion’s shortage of qualified technical and 
related this 


engineering personnel and 


problem to the Army’s capability in the 
development of missiles 

The general indicated that the Army’s 
capabilities were excellent but that they 
were faced with a continuing struggle to 
maintain a high caliber of qualified engi- 
His talk 
will be of great interest to the educators 
of the United States. It is published on 


neering and research personnel 


page 779 of this issue. 

At the speakers’ table were the follow- 
ing officials of the Association and dis- 
tinguished guests: E. F. McCrossin, chief, 
New York Ordnance District; C. Jared 
Ingersoll, director: Henry N. Marsh, di- 
Omar N. Bradley, director; 
director; Dr. William B 
McLean, technical director, U. S. Naval 
Ordnance Test Station: K. T. Keller, di- 
rector: Gen. Jacob L. Devers, Fairchild 


rector; Gen 


Louis Polk, 


Engine & Airplane Corporation: Harvey 
C. Knowles, director ; Adm. John 
Quinn, Assistant Chief for Planning, Bu- 


Rear 


reau of Ordnance, United States Navy 
Also at the head table Hon 
Roderick, Assistant Secretary 
Army (Civil-Military Affairs) ; 
Levin H. Campbell, Jr., di 
Frank D. Newbury, Assist- 


were: 
George H 
of the 
Lieut 
rector; Hon 


Gen 


ant Se Defense ( Engineering) ; 
Vice dn 
\.0.A. president; 


director and 


retary ol 
George F Hussey, jt. 
Gen. Benjamin W. 
Chidlaw, president-elect ; 
Lieut. Gen. Emerson L. Cummings, Chief 
of Ordnance, United States Army; Rear 
\dm. Rawson Bennett, Chief of Research, 
United States Navy; W. J] 
solid-state devices, 


Herbert A 


Pietenpol, di- 
rector of development 
Bell Telephone Laboratories ; 
Gidney, director. 

Maj 


member of 


Also at the speakers’ table were: 
Edward P. Mechling, 
Council; Dr Mehl, director, 
Metals 
Institute of 


Gen. 
Robert F. 
Carnegie 


Research Laboratory, 


Technology; Frederick H. 


Payne, director; Daniel E. Noble, chair- 
man of the A.O.A 


Robert L 


Guidance and Control 
Committee ; Biggers, director ; 
Ralph L. Goetzenberger, chairman of the 
\.0.A. Fire Control Instrument Division ; 
S. E. Skinner, director; C. W 
sistant general manager, Rocketdyne Di 
vision, North 
J. E. Trainer, director ; Maj. Gen. Russell 
John Slezak, 


William K 


Guy, as 


American Aviation, Inc.; 
L. Maxwell, director-elect ; 
member, Advisory Board; 
Fitch, director. 

The 


promptly at 


played 
1,800 


Association 


Anthem 


more 


National 
7:30 
guests of the 


was 
with than 
members and 
present in the grand ballroom. The invo 
Joshua L 


Navy, chaplain of tl 


cation was delivered by Capt 
Goldberg [ S 
Third Naval District. 


When coffee was served, the meeting 


i 


was called to General Groves 


who welcomed the guests and introduced 


Vice Adm 


order by 
the Association’s president, 
George F. Hussey, Jr. 

Admiral Hussey reported briefly on the 
year’s achievements and then called upon 
General Campbell and Mr. Knowles for 
the presentation of the American Ord- 
Adm. W. H. P 
Adm 
Naval Operations, the 


A ssociation’s 
Gold Medal to 
Chief of 


honor and 


nance 
Blandy 
Burke, 
guest of 


Arleigh 
principal speaker 
General Campbell read the citation while 
Mr. Knowles The 


citation 


bestowed the medal 


reads in part: 


“Throughout his illustrious career in 


technical ordnance activities, as a combat 


leader in the Pacific, and in command 
Admiral 
tinuous effort to strengthening the com- 
Navy. In the 


Navy Department his accurate appraisal 


afloat, Burke has devoted con- 


bat effectiveness of the 


of situations and alert strategic planning 
has helped to insure that our naval power 
was used to its maximum capability as an 
instrument of national policy.” 

Admiral 


edgment of 


Burke followed this acknowl- 

A.0.A 
presentation of his own on behalf of the 
This was the award to Dr. Wil- 
liam B. McLean, technical director, Naval 


recognition with a 


Navy 
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Test China Lake, 
Calif., of a check for $25,000 under the 
Pro 


McLean received this recogni- 


Ordnance Station, 


Government's Incentive Awards 
gram. Dr 
tion for his key rdle in the development 
of the Navy’s new Sidewinder missile. 
This was the highest civilian award ever 
made by the Government. 

The admiral, in his principal address 
praised the American Ordnance Associa- 
tion for developing close teamwork be- 
tween the armed forces and industry. He 
described briefly the Navy's new weapons 
developed since World War II and their 
effect on present-day strategy and tactic 
He emphasized the problem of obsoles 
cence of our combat ships and the need to 


make maximum use of every craft 


throughout its useful life. His address is 


published on page 776 of this issue. 


General Stickney Addresses 
Meeting of Syracuse-Central 
New York Chapter of A.O.A. 


At Syracuse an 
industrial and military 
York State attended the 
meeting of the 
York 
Tuesday, November 20, 1956 
were held at the Onon- 


enthusiastic turnout of 
leaders of Central 
New annual 
Syracuse-Central Nev 
Chapter of the Empire Post 
The rece} 
tion and dinner 
daga Hotel 
The guest of honor was 
William W. Stickney, U.S.M.C., Deputy 
Director of the Reserve 
Division, Marine Corps Headquarters in 


Brig. Gen 
Marine Corps 


Washington. General Stickney 


military manpower Reserve requirements 


spoke on 


and their place in the national defense 
His remarks were of particular interest to 
the many industrial members present 
when he explained the status of the stand 
by Reserve and the reduced period of 
service permitted in the case of skilled 
workers 

Tom 
C. Rives, Chapter chairman and consult 
ant, General Electric Company, reported 


The presiding officer, Brig. Gen 


to the members on one of the best years 
of Chapter activity. He then 
the results of the nominating committee’s 


announced 


action, which was unanimously approved 

The slate of officers and directors for 
Auld, Car- 
Rob 
inson, Precision Castings Company, and 
William A Smith-Corona, 
vice-chairmen; E 


the coming year is: George R 


rier Corporation, chairman; Dan H 


Gabrielson, 
Inc., Gwyn Thomas, 


Manufacturers Association of Syracuse 
secretary 

The following 
elected: David H 
Gear Corporation; George S. Cole, Jr., 
Brown-Lipe-Chapin Division, General 


directors also were 


3rown, New Process 


March-April 1957 


Motors Fred 
General Electric Company; Frederick K 
Kilian, Kilian Manufacturing 
tion; Harold P. Martin, Carrier (¢ 
William R. Morgar 
Company; Col. C. H. M 

& Seymour, In Arthur D 
Stone Machinery Company, In 
Stratton, Niagara Mohawk 
poration; and Charles W 


Corporation ; Gangberg, 
Corpora 
orpora 
tion ; Prosperity 
Roberts, Pass 
stone, 
R. H 


Power Cor 


Oneida 


Motor 


Trout, 


Products Division of Hem 


Company 


Those at the head table 


Maj 


{ Irdnan 


Thomz 


District 


hapter 


past ( 
Harris, Rochester 
Lieut ( rthur M. Hale, tl 
Marine” of yr! instructor 
10th T: 5: lion, U.S.M. 

Field neral tickney Mr 
Comd: Syracuse it 

f d Lieut. Col 


ot naval material al 
Lawrence Herson. Marine Reserve 
Battalion 





W. E. Butts Elected President of the 
San Francisco Post at Annual Meeting 


An enthusiastic crowd of industrial 
members of the American Ordnance As 
sociation assembled at the Fairmont 
Hotel, San Francisco, Calif 


1056 { he fal 


m Tuesday, 


November 27 meeting 


of the San Francisco Post 


Adm. W ul 
r, Western Sez 


Butts, president 


At San Francisco Post meeting were, left to right: J. M. Hait, past president; Lieut 
Gen. R. N. Young, commander Sixth Army Area; Maj. Gen. R. H. Lynn, principal 


speaker; Vice Adm. W. E. Callaghan, commander, Western Sea Frontier; W. E 


Butts 


who was elected president of the Post by the board of directors at this meeting 


Roy H 
nt West 


ern Air Defense Command, discussed the 


The guest of honor, Maj. Gen 


Lynn, U.S.A.F., commander, Joi 


matter of service integration. General 
Lynn’s approach to the subject of true 
integration of the services into a single 
service greatly interested all the members 
present. 
The 
Hait, Post president and 
Food Machinery & Chemical Corporation 


San Jose. There were distinguished mili 


presiding James M 


vice-pre sident of 


officer was 


The principal business of the meeting 
was the announcement of the electior 
the board of directors of new off 
follows 

President, 
presidet ts 
Corporatio 
Steel Corpor iti 
Col. Calvin A 


Ordnance District 





Metrology Division Hears Louis Polk 


at Meeting at 


Government and industrial measure 


ment scientists are approaching the vergé¢ 


of working the “smallest miracle” of pre- 


cision measurement—splitting the inch 


Bureau of Standards 


Polk 


Corporatior 


millionths—Louis 
Sheffield 


Ohio, and vice-president of Ben 


into fractions of 
president the 
Dayton 
dix Aviation Corporation, told the twelftl 
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Capt. Grayson Merrill, U.S.N., center above, addressed recent meeting of the 
Huntsville Chapter. Officers are, left to right: Jeff Darwin, secretary ; Dr. 
Martin Schilling, president; R. L. Hopkins and T. D. Johnson, vice-presidents. 





innual meeting of the Dimensional Stand- 


ards and Metrology Division of the 


\merican Ordnance Association at the 
National Bureau of 
uary 24, 1957. 


“Some 


Standards on Jan- 


industries producing precision 
products for both military and civilian use 
need for the superaccu- 


that 


have increasing 


gaging and measuring devices 


produced and utilized by refining 


rate 
an be 
our absolute standard measurement to the 
or one tenth of a 
millionth of an inch,” Mr. Polk declared. 

Mr. Polk congratulated Dr. A. V. 


seventh decimal place 


Astin, Director of the Bureau of Stand- 
irds, on progress toward the high degree 
of absolute gage block certifying accuracy 
being developed by the Bureau in a con- 
tinuing joint research project with lead- 
ing U. S. manufacturers of high-precision 
gaging, control, and measurement devices 

Progress in the research program was 
reported to more than 150 members of the 
Standards and Metrology Division by Dr. 
Optics and 


I. C. Gardner, chief of the 


ivision of the Bureau, and 
D f the | 


Hoffman, chief of the Metal- 


Metrology 
by Dr. J. I 


lurgy Division. 





Rocket Branch of the Guided Missile 


Division Holds Meeting at Waco, Tex. 


The Rocket Branch of the A.O.A. 
Guided Missile and Rocket Division held 
its annual classified meeting at Waco and 
on October 17-18, 1956. 
One hundred and fifty rocket scientists of 
members of the A.O.A 


McGregor, Tex 


the United States 
representing industry and the armed forces 
technical seminar 


—met in a two-day 


Maj. Gen. E. P. 
right, as C. L. 
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sponsored by the United States Air 
Force 
David W. Fletcher, National Tube Di- 
vision, United States Steel Corporation, 
\.O.A 
Johnson, 
Oak- 


Jato 


Pittsburgh, Pa., chairman of the 
Rocket Committee, and Carl | 
Scaife Company, 


A.0.A. 


chief engineer, 


mont, Pa., secretary of the 


Mechling, center, receives Texas citizenship from E. A. Malick, 
Eksergian, Guided Missile and Rocket Division chairman, applauds. 


Committee, were responsible for the de- 
tailed arrangements and the efficient con- 
ducting of this important technical meet- 
ing. 

The theme of this first A.O.A. meeting 
of national held at Waco, 
Tex., was “Future Developments of Solid 


scope to be 


Propellant Motors for Rockets, Jatos, and 
Boosters for Guided Missiles.” The first 
technical session was 


day’s classified 


opened at 9 a.m. by C. L. Eksergian, the 
chair- 


Rocket 


Budd Company, Philadelphia, Pa.., 


man of the Guided Missile and 
Division 

Mr. Eksergian 
guished guests attending this session, in- 
Malick, manager, Rocket 
Plant No. 66 


Petroleum Company, and 


introduced the distin- 
cluding E. A 
Fuels Division, Air Force 
of the Phillips 
H. J 
the Norris-Thermador Corporation. 

Mr. Eksergian David 
W. Fletcher, who conducted the morn- 
ing technical session. 

The 


Future 


Meany, manager, Waco plant of 


then introduced 


Army report on “The Status and 
Requirements of the Army for 
Solid Propellants” was delivered by Brig 
Gen. H. N. Toftoy, commanding general 
Redstone Ala., and 
Col. Miles B. Chatfield, director, Research 
Ordnanc« 


Arsenal, Huntsville, 


and Development Division, 
Missile Laboratories, Redstone Arsenal 
The Navy report on “The Future Out 
look for Small, Medium, and Large 
Jatos” was 


Richard 


presented by Commander 
Sanderson, U.S.N.R., Material 
Division, Navy Bureau of Ordnance, 
Washington, D. C., assisted by William 
E. Sheehan, of the same office. 

The Air Force report on “The Current 
and Prospective Role of Solid Propellant 
Rockets” was presented by Col. R. L 
Johnson, Research and Development, 
Office, Chief of 
ton, D. C 
R. W 

The 
opened by Mr. Eksergian, who introduced 
A. J Aircraft Cor- 
poration, 
Jato Committee, who conducted the after- 


noon technical 


Air Services, Washing- 
He was assisted by Capt. 
Harned, of the same office. 

afternoon technical session was 
Peterson, Goodyear 
Akron, Ohio, chairman of the 
session. During this ses 
sion reports were presented by: Dr. J. A 
McBride director, 
Phillips Petroleum Company, Air Force 
Plant No. 66: William Busch, Lodge & 
Shipley Company, Cincinnati, Ohio; 


assistant technical 


George A. Dornin, Jr., consulting engi- 


neer, Sharon, Pa., assisted by William 


Meyer, chief metallurgist, Green River 
Steel Corporation, Owensboro, Ky.; and 
John N. Heater, 

vision, Cincinnati Milling & Grinding Ma- 
Calif 


session 


Process Machinery Di 
chines, Inc., Los Angeles, 

The first 
climaxed by a reception and banquet in 
the grand ballroom of the Hotel Roose- 


day’s technical was 
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velt at Waco. Many distinguished guests 
the community 
including: Hon. D. T 
Waco; Hon. J. H 
McGregor; H. F 
president, Waco ( 
\. | Wright 


Chamber of Commerce ; 


and civic leaders of were 


present Hicks, 
mayor of Gilmore, 
mayor of Hambleton 
hamber of Commerce 
president, McGregor 
Maj. Gen. G, P. 
rraining 


Collins, 


Force 


Disosway, commander, Flying 
Air Force, Waco; and Col. R. B 
commander, 


Base, W aco 


Brig 


James Connely Air 


Gen. Burton O. Lewis, staff con- 


Technical Divisions and 


\.O 


sultant for the 
Committees from \. headquarters in 
Washington, D. ¢ 


at the 


master ol 


\iter 


was the 


ceremonies dinner session 


introducing the distinguished guests at 
the speakers’ table, 
on Mr 


then 


General Lewis called 
remarks and 
aker of 

Mech- 


ament 


Eksergian for a few 
introduced the 
the evening, Ma Edward P 

commander, Air rce Arm 
Center, Eglin Air 
Mechling thrilled the audience 
the vital re 

\ir Force for 
pro- 


principal sp 
Gen 
ling, 
Force Base, Fla 

General 
with a stirring address on 
quirements of our country’s 


ever better and more efficient solid 


pellants and challenged American it 


try to do its utmost in meeting thes« 
quirements 
Mechling’s address, 


Following General 


General Lewis, in a lighter vein, intro- 


duced E. A. Malick, who presented Gen- 
Mechling 


of citizenship in 


framed certificate 


State of 


eral with a 


the Texas, 
signed by none other than Governor Shiv 
ers of that great State. As an emblem of 
enship, General Mechling 
Texas hat 


view of his many 


his Texas citi 


was then presented with a 
Col. R. I 


f service at Air 
his 


Johnson, in 


years Force flying fields 


in Texas and marriage to a Texas 


girl, also was presented with a Texas hat. 
The second day of Octo 
ber 19th 


ducted 


the meeting 
oted to personally con- 
Norris-Thermador 

Nir Plant 


tours proved of great in- 


was de 
tours of the 
Corporation plant and Force 
No. 66. These 
terest to the A.O.A. group and lasted well 


into the afternoon 


Pyrotechnics Committee, of the 
Bomb and Artillery Ammunition 
Division, Meets at Ferguson, Mo. 

The Committee 
of the 


Military 


Bomb and 


Pyrotechnics 
Artillery 


Association on 


Ammunition 


Division January 


15, 1957, the first annual meeting 


since its recent establishment Fergu- 
son, Mo 

Aaron Fischer president of 
Matcl 


Committee 


the Uni 


versal Corporation, was host 


the and welcomed the mem- 


March-April 1957 


meeting was turned 
ctor of 
laboratory, 


which the 
Herbert Ellern, dire 


bers after 
over to Dr 
the research and development 
Universal Match Corporation, Ferguson, 
Mo 

An excellent turnout of 


and chairman of the Committee 


eighty per cent 


of the members or their alternates and the 


presence ot many military con 


provided ior lively discussior 


problems pyrotechnical manufacture 


and research 
Major attention to two topics 


One 


Was five 
the heart of all present 


d the 


close to 


concern safety aspects of pyrotech- 


nical and allied operations; the other was 


a need for vastiy extended efforts 
search and dev 


abl 


and safe 


lopment 
to produce the most rel 
items 

Special features of 
presentations by L. E 
Inc., Westerville, Ohio, 


on the 


esium, and by Max Rubin of Kwik- 


magi 
set Defense Produ Anaheim, Cali 
the loading of photoflash cartridges 
Dr Hart, 

Laboratory, Picatinny 


N. J. 


pvrot 


chief, Pyrotechnic 
\rsena Dov 
] 


gave ; ul % the trends 


David 


chnics i shifti 


conventional weap 


mic auUuXiilary 


’ 
I 


teresting information on 


Thais 


I 


tense 


quent 
items 
systems 

I. F 


lance, 


Wagner, Navy 
Washingtor D. ( 


Bureau of 
present 
drill mune 
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Anaheim, Calit., playing 
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Admiral Davis Is Guest of Honor 
at Annual Meeting of Michigan Post 


Vice Adm. William V 


Herbert R. Whit 
and Del S. Harder 


ticipants in the tl 


Davis, Jr., 
Skinner 


leading par- 
I 


" 


Sherrod |} 
were the 
irteentl linner 
meeting of the “hi at the 
Sheraton-Cadillac Hotel 

Decen 


17 


evening of ber 
Admiral 


Operations (Air) an 


Davis is Deputy Chief 
1 w ‘ 


is e guest 


wrincipal the 
White, president of the 


val 
and I sp aker at 
Colonel 


president of Eclipse 


of honor 
meeting 

Post and 
Company, was the presiding 


Mr. Skinner was toast 


Counterbore 


, 
national 


sociatior 


( 


an executive 1c¢ 


dir oO vf the Ordnance As 


a member of the Post’s Ad 


ry Committee, and a 


president 


Mr. Hare 


Vice 


yeneral Motors ( ration 


Motor Com 


¢ 


and future a 


nance 


ie Post su 
An inforn 
American Ord 
Association Leo A 


Id, A.O.A. executive vice-presidet 
| ; 


tairs of the 
was given by 


ix hundred and twenty-eig 


ition at 





Maj. Gen. F. A. 


Hansen, chief of Ordnance Field Service, left, was the principal 


speaker at the inaugural meeting of the Yorktown Chapter, Washington Post. Next 
to him are F. James Barnes, toastmaster, and George Svadeba, Chapter president 
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Skill and 
experience 


at your service... 


e If you need AN washers or 
any other type of washer... 
if you require stampings of simple 


or complicated design and shape... 


you can profit from the services 
and skills of Western Washer and 
Stamping Company. 


@ With 44 years of experience, 
including intensive production in 
both World Wars, we have a 
firmly established position as a 
respected supplier of the nation’s 
aircraft industry ...a broad 
potential based on automatic 
equipment, a wide selection of 
tools and special equipment for 
assemblies . . . proved ability to 
engineer and tool up for prime or 


sub-contracting assignments. 


Phone, write, wire for complete information. 


allestern 





WASHER & STAMPING 


co. 





ww 


2111 East 51st St., Los Angeles 58, Calif. 


LUdlow 2-6191 


A subsidiary of The Seng Company 
Chicago 272, Ill 
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Visser, minister of West- 
Detroit 


by Dr. John A. 
minster Churcl 


Admiral 


analysis of the firepower of the Navy in 


Davis presented a striking 


terms of instant readiness. He described 
especially the capabilities of naval air- 
craft and presented a series of films de- 
picting the newer types of naval airplanes 
and their armament. At the conclusion of 
his address he was given a rising vote of 
thanks. 

Colonel White, 


presidency of the 


who relinquished the 
Post at this 
congratula 


meeting, 


was accorded well-imerited 
tions on the success of the Post's pro 


Although office 


White 


will continue as a regional vice-president 


relinquishing his 
Post 


grams 
as president of the Colonel 
of the national organization 

Mr. Harder 


as new Post president. He 


was introduced following 
his election 
represents one of the great industrial or 
ganizations of the country and brings to 
this vital assignment the prudent leader- 
ship for which he is noted. Other newly 
officers are: First vice-president, 
Moultane, McLouth Steel Cor- 
poration ; second vice-president, Joseph A 
Anderson, AC Spark 


General Motors Corporation. 


elected 
Louis E. 


Piug Division of 


There was particular praise for the 


work of the cominittee in charge of the 
meeting Mr. 


Brownell, the Post’s secretary-treasurer. 


under the direction of 


Metal Lubricants Group 
Convenes Its Annual Meeting 
at Olmsted Air Force Base 


4.0.A. Metal Working Lubricants 


1 


The 
Committee 
Olmsted Air 
Pa., 
was convened at 9:25 a.m. by 
William J. Reitze, Standard Oil 
Company, with a total attendance of thirty 


meeting at 
Base, Middletown, 
1956. The 


held its annua 
Force 
November 20, meeting 
Chairman 


Esso 


members and guests 
For the benefit of the guests the chair- 
man reviewed the functions of the Ameri- 
can Ordnance Association and its Techni- 
cal Committees and then introduced Col 


D. R 


cheson, commanding 


Brown, representing General At- 
general at Olmsted, 
who described Olmsted Air Force Base« 
as one of the eight bases in the country 
buying, storing, and main 


charged with 


taining aircraft and aircraft material 
The problem on “high-pressure impact 
extruding” was reviewed and a letter out- 
lining the solutions by the members was 
summarized. The handling of this particu 
lar subject is now considered completed 
The 
compounds was representa- 
tives of the Steel & 
Company. In piercing roller bearing races 


subject of improved hot-forging 


discussed by 


Lansdowne Iron 


it was found that airfloat-size Carborun- 
dum in a very volatile solvent carrier was 


better than the customary tallow-lime 


soap-type lubricant. It was particularly 


advantageous in the heat-treating step 
where the tallow-lime soap material caused 
pitting. Tripoli has also been used suc 
cessfully, and besides giving satisfactory 
this 


talc 


piercing the tool was dressed by 


abrasive the process. Aluminum 


also has been used. Graphite in a water 


dispersion is now being used. Five-inch 


shells are cold-nosed using graphite. Other 
types of lubricants also were discussed 
W. B. Kennedy of Watertown Arsenal 
presented a paper on ceramic tools which 
was very well received and deve loped in 
teresting discussion 
Copies of the revised specification for 


soluble oils were distributed. This re- 


vision included the comments made by 
this Committee as well as the Interarsenal 
Committee on Cutting Fluids 

In regard to lubricants for the heavy- 
press program, a letter was read from 
Battelle 
This project ended with a brochure under 
the Contract No. AF 26272 


obtained 


outlining the results obtained 


33 (600 


Copies can be from the com- 


general, Wright-Patterson Air 


Ohio 


manding 
Force Base 
luncheon a tour was made of 


the jet engine overhaul line and the in- 


strument rebuilding line. 


Combat Vehicle Fire Control 
Committee Holds Meeting at 
Frankford Arsenal, Philadelphia 


The Combat Vehicle | ire Control 
Committee of the A.O.A. Fire 


Instrument 


Control 
November 
Phila 
American 
Buffalo, N. ¥ 


his Committe¢ 


Division met on 
nkford 
delphia, Pa., with Alan | 


15, 1956, at the Fra Arsenal, 
(see, 
mpany, chair- 
presiding 

0 a.m., and 


Gen. J. M 


general of the 


ing was opened at 
in the ; nee of Brig Colby, 
commat arsenal, the 


Commit vas officially welcomed t 


Frankford by Colonel Kundel. assistant 
to General Colby 

Regular members of this newly l 
Comn present at this meeting 
C. H. Harris, 
Arbor, Micl 
neapolis-Honeywell Regulator Company 
Minneapolis, Minn.: R. O. Nerhus Bell 
& Howell Company, Chicago, Ill.: R. ] 
Schumanr 


Ohio 


Sta fTe¢ 
ittee were 
Argus Came ras, Inc Ann 


Min 


William Huntington 


1 


Chrysler Corporation, Dayton, 
. & 


Company 


Eastman Kodal 
N. Y.; J. S. Pink 
Otis Elevator Company, New York, 
N. Y.; and L. S. Sugrue, Otis Elevator 
Company, New York, N. Y. 

The 


Simmons 


Ri che ster, 


following personnel represented 


ORDNANCE 











OUR POWER-STEERED 
RIGS STAY ON SCHEDULE 


SURE, POWER STEERING 
MAKES THE JOB EASIER. BETTER, TOO. 
BUT IT'S THE ADDED SAFETY 
THAT COUNTS MOST. 


EITHER WAY, 
POWER STEERING MAKES 
GOOD BUSINESS SENSE. 


THE CASE FOR POWER STEERING ON TRUCKS! 


The trend to power steering on trucks 
is based on one very practical reason 
—operators of trucks equipped with 
power steering have invariably found 
that the added safety and greater 
operating efficiency of their vehicles 
have demonstrated that power steer- 
ing is indeed a sound investment. 
Truck drivers using power steering 
report less tension and fatigue in 
normal driving and appreciate the 
positive control that blocks road shock 


from chuck holes and prevents loss of 


control if the truck is forced out on a 
soft shoulder. 


The dispatcher knows the impor- that will make truck operation safer 
and more profitable and, at the same 


| 
‘ no 


tance of regularly maintained sched- | 
ules. He is quite aware that with time, give their dealers every 
power steering drivers are more advantage. 

relaxed and are better drivers than That’s why more and more 
tired drivers. Thus, power steering manufacturers are offering pé 
not ¢ nly reduces the hazard of road ance-proven Bend x* Pi wer Steer! 
accidents, but helps the driver to a¢ original factory equ pment 
maintain established schedules through If vou would like to know why 
—, ehicle contr l. power steering for trucks is pe rhaps 
_4n short, power steering, by saving even more logical than power steering 
time and money, contributes materi- for passenger cars, we have prepared 
c r ‘ -< - ; le ” , : x : ; 

ally to a more profitable operation. an interesting folder on the subject 


rtorm 


1 


ruck manufacturers are always Write for your copy today. We think 
eager to offer their customers features you'll be convinced. , 


Bendix "2c South Bend wo. 














CONTRACT MACHINE... 
Sreaislitte 


Since Vulcan was established in 
1921 their major efforts have been 
devoted to fulfilling the contract 
machine needs of industry. 


Such a wide and diversified field 
has been served, so well, that 
Vulcan today enjoys an enviable 
reputation as Contract Machine 
Specialists. 


Vulcan is not a large organization, 
but it serves many of the nation's 
largest industries. 


Whether your industry is large or 
small, Vulcan would like the oppor- 
tunity of serving you. 


Vulcan offers you... - 


[ENGINEERING 


To plan and design your tools, 
parts, gages and products — a de- 
partment of experts with many 
years of experience and a record 
of getting to the heart of the 
problem quickly. 


L TOOLING J 


Craftsmen to build your tools 
efficiently, economically, applying 
over 30 years of know-how and 
background. 














[PRODUCTION YJ 





A well equipped shop to serve you 
best whether your needs be gages, 
tools, experimental parts, pilot or 
production runs. 


Write for Vulcan's Facilities List 
today. You will be pleased with 
the prompt reply your inquiry will 
bring. 


VULCAN 


MACHINE COMPANY 


rartie Zagat 


WAYNESBORO, PA. 
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their companies as guests and the com- 


panies have been invited to membership 
Epserazzo, Ameri 


New York, 


Engineering 


on the Committee: J 
can Cystoscope Makers, Inc., 
N. Y.; Philip Lett, 
Division, Chrysler Detroit, 
Mich.; Jack Schmitt, Ord 
nance Plant, Cadillac Motor Car Division, 


Defense 
Corporation, 
Cleveland 
General Cleveland, 
Ohio; 


manager, 


Motors Corporation, 
Edward Rapisarda, assistant works 
Gilbert & Barker Manufactur- 
West Mass. ; 


N. Korman, manager, Systems Engineer 


ing Company, Springfield, 
Corporation of 
N. Y.; and Eli 
New 


ing Department, Radio 


\merica, Moorestown, 
Kallet, Farrand Optical Company, 
York, N. Y. 
Ralph L 
Minneapolis- Honeywell 
Washington, D. C 
Control 
E. L. Baugh, 
Cadillac Motor Car 
Motors Corporation, 


Goetzenberger, vice-president, 


Regulator Com- 
pany, , chairman of the 
Division, and 
Plant, 
Division, General 
Cleveland, Ohio, 


Combat 


Fire Instrument 


Cleveland Ordnance 


chairman of the Tactical and 
Vehicle Division, both attended the meet- 
ing 

The following technical program was 
conducted by the Committee chairman: 


“Purpose of the Combat Vehicle Fire 
Control Committee,” A. E. Gee; “The 
Ordnance Command System,” General 
Colby; “The 
Colonel Petersen 
Systems,” W. T 

and Self-Propelled 
trol,” W Sperling 


the Committee,” Mr. Gee 


Tactical Role of Armor,” 
“Tank Fire-Control 
Abell; “Field Artillery 


Weapons Fire Con 


This being the first formal gathering of 


the Committee, it was planned as an 


organizational and orientation meeting 


Accordingly, the technical presentations 


by the arsenal personnel were necessarily 
general in nature 

The afternoon was devoted to tours of 
the arsenal and inspection of exhibits of 
field 


warehouse 


tanks and artillery vehicles at the 


Tacony 


Ball Bearing Committee of the 
Fire Control Instrument Division 


Holds Meeting in New York City 


The Instrument Precision Ball Bearing 
Committee of the A.O.A. Fire 
Instrument Division met at the 
neers’ Club, New York City, 
ber 14, 1956. Chairman F. E 


opened the meeting at 10 a.m 


Control 

Engi- 
on Nove m 
Ericson 
expressing 
his appreciation of the good attendance. 

Mr. Ericson then introduced Ralph L. 
Goetzenberger, chairman of the Fire Con- 
trol Instrument Division, under which the 
Ball Bearing Committee functions. Mr 
t reviewed the objectives 
American Ordnance 


Goetzenberger 


d principles of the 


“Business Meeting of 


Association and stated that in view of the 


unrest in | today there is every 
reason for all U. S. citizens to work with 
added toward the A.O.A 


preparedness to assure peace 


urope 


effort goal ol 


an brought to the attention 


of the group the basic problem of how the 


The chairm: 


Committee could most efficiently continue 
its work. The ball-bearing industry has a 
group which could handle standardization, 
but it was the chairman's feeling that no 
such as the 
Ball Bear 


instrument 


where is there a 


A.0.A 


ing Committee, 


group, 
Instrument Precision 
consisting of 
services, and 


manufacturers, the military 


he bearing manufacturers, which is able 
to discuss mutual problems freely. 

The chairman complimented F. Leister, 
head of the 
Standardi 


bers on the work done over the 


Subcommittee on Technical 


ation, and his Committee mem- 
past year, 
the result of which was a series of pro- 
posals made through the American Stand 
(A.S.A.) to the Inter- 
national Standards Organization (1.S.0.) 


ards Association 


have recently been referred back to 


States 


which 


the United These were incorpo 


rated in the report of the Subcommittee 


on Technical Standardization, and it was 
suggested that by letter ballot each com- 
pany indicate its acceptance or rejection 
of these proposals. 

If accepted, the proposals will be sent 
to the A.S.A. with a copy to the Antifric- 
tion Bearings Manufacturers Association 
(A.F.B.M.A 

V. G. Grey, of the 


was introduced to the group. 


} 


American Standards 


Association, 
He pointed out that the 
A.S.A. and 1.8.0. is that the 
American procedure is a consensus and 
the I.S.O. is a pure 
for the United States being the 
voluntary acceptance of a standard by th 
United States. He stated that there is a 
L.S.0 


inch and 


basic difference 


between 


majority vote, the 
loophole 
{ 
possibility that might recognize 
metric. At 
1.S.O., 


Ameri 


parallel standards, 


the worst, after a turndown by 
inch dimensions could still be an 


A.S.A, 
Mr. Ruffini brought up the work being 


can standard, approved by 


done by the military in connection with 
standardization and the necessity for it 
At the > 38,000 dif- 
ferent types of bearings in the catalog 
addition of 200 
Obviously 
to limit the 
sizes is desirable, and it is the 
of the mil 
dustry in th 
At the H. T. Lee 
proposed that the Committee put 
as favoring inch-dimen 


present time, there are 


and an bearings per 
month anything that can be 
done quantity of types and 
intention 
itary to work closely with in- 
is regard, 
afternoon session, 
ming 
itself on record 
sion bearings rather than metric and that 
it so advise interested groups. 

Mr Grey 


do so at this time, the Committee send its 


ORDNANCE 


suggested that, rather than 








This Texas 
Steel mill has 


plenty of jobs 
for the No. 933 
Traxcavator 


A large Texas steel mill gets a lot of hard—and varied 
—work from its CAT* No. 933 Traxcavator. These 
pictures show it in action on two different jobs. 


On call 24 hours a day, seven days a week, the 
No. 933 is used to clean out coal barges and hearth 
furnaces—and also to spot and load gondola cars. 
How efficiently it does its work is shown by this ex- 
ample: it used to take about three or four hours to 
clean out a coal barge by previous methods; the 
Traxcavator cleans out all the corners and piles the 


coal for the gantry crane in one hour. 


The company picked the No. 933 for these jobs 
because of the excellent performance and long life of 
many Caterpillar-built Tractors and Diesel Engines 
owned by the firm. When needed, competent parts 
replacement has enabled them to keep the machines 


in topnotch shape. 


No. 933 Traxcavator cleaning out coal barge 


——s 


giana. eo _— 


No. 933 Traxcavator spotting gondola car 


The No. 933 is one of three Traxcavators in the 
Caterpillar line, each built with plenty of power and 
traction. The bucket capacity of the No. 933 is 1 cu, 
yd. The bigger No. 955 and No. 977 hold 1% and 
2% cu. yd., respectively. Larger buckets (14% cu. yd. 
for the No. 933) are available for handling coal and 
light materials. 
high-lifting 


Full loads at every pass are 


All three Traxcavators provide fast, 
action and easy operation. 
assured by 40-degree tilt-back of the bucket at ground 
level. Ask your Caterpillar Dealer to show you how 


a Traxcavator can increase your operating efficiency. 


Caterpillar Tractor Co., Peoria, Illinois, U.S. A. 


CATERPILLAR’ 


“*Caterpiliar, Cat and Traxcavetor are Registered Trademarks of Caterp lia: Tractor Co. 
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recommendations through in the regular 
way for reviewal by I.S.O. Then, if they 
Committee can 


Silver felt 


are not acceptable, the 
make its own decision. T. J 
with Mr 
opinion favors the inch-dimension bearing 


Leeming that the consensus of 


for miniature standardization in this 
country 

Mr. Grey 
long 


pointed out that we have 


come a way on the standards for 


miniature bearings and that it was his 
earnest feeling that it would be better for 
the Committee to hold off putting itself 
as inch-dimension bear- 
1.8.0. 


on record so far 
ings are concerned until after the 


had acted. 


Guided Missile Branch 
Holds Classified Meeting 
at Naval Ordnance Test Station 


fifty representatives of 
industry and government attended the an- 
meeting of the Missile 
4.0,.A. Guided Missile and 
Rocket Division at the U. S. Naval Ord 
Test Station. China Lake, Calif 
November 15 and 16, 1956. Capt. F. I 
Ashworth, U.S.N., opened the classified 


One hundred 


nual Guided 


Branch of the 


nance 


with a sincere welcome 
Naval Test 
which he is the commander, 
behalf of the 
\ssociation 


technical session 


on behalf of the Ordnance 
station, of 
and also on local Post of 
the American Ordnance 

co 
sion, expressed particular thanks to Rear 
Adm. F. §S Chief of the 
Navy Bureau of Ordnance, and to Cap 
tain 
ing at the Naval Ordnance Test Station. 
The this 


also came from Admiral Withington, who 


Eksergian, chairman of the Divi 
Withington, 
Ashworth for the privilege of meet- 


choice of a theme for meeting 


felt that it would be especially timely to 


feature discussions of small 


missiles pro 
duced in relatively large quantities at low 
cost 

Mr. Eksergian then introdueed the 
meeting chairman, James McLean, vice- 
president of Philco Corporation, and his 
Charles Godschall, 


responsible for the arrangements of the 


assistant, who were 
meeting 
The 


chairman called on Brig. Gen 
Burton O. Lewis, (U. S 
staff consultant for Technical 
and Committees of the A.O.A., who stated 


that the work of the Technical Commit 


Army, Ret 


Divisions 


tees of the Association is made possible 


by the contributions of time and talents 


by business and professional men inter- 
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better, faster, at lower cos?... 


® 
with the Mure fff mernvop 


Markem machines are helping ord- 
nance installations save time and 
money in their marking operations. 
The Series 55A shown manually or 
automatically receives, prints and 
ejects projectiles 75 mm through 105 
mm, or other cylindrical objects up to 
10” in diameter, weighing 5 to 100 
pounds, Typical 55A features include 
quickly changed printing elements ... 
removable inking-printing unit for 
easy access in conveyor line set-ups; 
self-contained electric drive; explo- 
sion-proof equipment when required. 
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Find out how the Markem Method— 
the right machine, type and marking 
compound—can help you make your 
mark .,. better. Write for full details. 


MARKEM MACHINE CO., 
Keene 9, New Hampshire 





ested in these activities. He emphasized 
the continued need of the same kind of 
participation on the part of the Army, 
Navy, and Air Force, so that the prob- 
lems of greatest interest and importance 
to them will be properly presented and 
incorporated programs of the 
various A.O.A. Committees 

The morning session consisted of clas- 


into the 


sified presentations on various missiles 
Captain Ashworth led off the presenta 
tion by telling something of their devel- 
opment William 
B. McLean, who directs this activity at 
NOTS. 


During the 


and by introducing Dr 


afternoon session the fol- 


lowing individual committee meetings 


were conducted by the respective com- 
mittee chairmen : 

Missile Guidance and Control Commit 
tee, D. E. Noble, vice-president, Motor- 
Inc., chairman; Structures Commit- 
tee, Elmer P. Wheaton, Douglas Aircraft 
chairman ; Com- 
mittee, C. W. Guy, Rocketdyne Division, 
North Aviation, Inc., chair- 
man; Surface Handling Committee, E. A 


Goodyear Aircraft Cor 


ola, 


Company, Propulsion 


American 


Brittenham, Jr., 
poration, chairman. 

November 15th, a 
very Missiles 
at Sea,” was given by Rear Adm. Charles 
B. Martell, Deputy Director of Naval in- 


Following dinner on 


excellent address, “Guided 


telligence. He was formerly commanding 


officer of the U.S.S. Boston, the Navy's 
guided-missile His 


based upon extensive experience in guided 


first ship address, 


missiles, was of tremendous interest to 
the large assemblage present. Members of 
the China Lake Chapter of the A.O.A 
joined the Guided Missile Branch for the 
dinner and the evening session 

On November 16, 1956, the 
session was devoted to an inspection of 


test 


morning 
the facilities and the witnessing of 
firings. 

An ad hoc committee on guided-missile 
instrumentation met with its chairman, 
Mr. Wheaton 

The meeting was opened with an ac 
count by the chairman of the background 
of the Committee and its objectives. A 
discussion was held as to the best way of 
obtaining these objectives and it was de 
cided that this could be accomplished by a 
symposium papers or 
panel discussions being held on the sub- 


with a series of 


ject. 


e AT WASHINGTON.—In continuance 
of the Post's 
year, “New Combat Weapons,” Maj. Gen 
John P. Daley, Director of Special 
Weapons, Office of the Army 


Washington theme of the 


Chief of 


ORDNANCE 
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Birds of a feather with one thing in common... |. 4 & i & E- YY 
the dependable flow of power through SPECO Transmissions 

...engineered and built by the SPECO Aviation Division of 

the Kelsey-Hayes Company, Detroit 32, Michigan. Ld AY & 


pplier to the Automotive, Aviat 1 Agricultural Industries 


15 PLANTS Automotive: Detroit and Jackson, Michigan; McKeesport, Pa.; Los Angeles, Calif Windsor, Ontario, Canada 
Aviation: Jackson, Michigan; Springfield, Ohio 2 plants (SPECO Aviation Division); Utica, New York 4 plants 
— (Utica Drop Forge and Tool Division) . Agricultural: Davenport, Iowa (French & Hecht Farm Implement and Wheel Division) 
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Blind rivets are used for a 
variety of applications in the 
Piper Apache. Here skin is 
being attached to a wing. 


PIPER AIRCRAFT CORPORATION SAYS 
“Du Pont Aircraft Blind Expansion Rivets 


give us time-saving, dependable service 


The Piper Apache, all metal, twin 
engine answer to 1957’s demand for 
an all-purpose executive plane is in 
production at the rate of two a day. 

The wide range of blind riveting 
requirements in the Apache made 
the selection and use of Du Pont 
Aircraft Rivets a natural. 

Not only can Du Pont Blind Ex- 
pansion Rivets be installed at lower 
cost because of the speed with which 
they can be handled, they also pro- 
vide a one-piece fastener which re- 


99% 


quires no after finishing with no 
waste metal to cut away or shave. 

Du Pont Aircraft Rivets provide 
the simple time and manpower sav- 
ing answer to most blind fastening 
jobs. They expand immediately at 
the touch of Precision Riveter Tool, 
or soldering-type iron, locking units 
together, firmly and permanently. 
Write for specifications and design 
hints. E. I. du Pont de Nemours 
& Co. (Inc.), Explosives Dept., Wil- 
mington, 98, Delaware. 


*Findiey A. Estlick, General Superintendent Piper Aircraft Corporation 








DU PONT AIRCRAFT BLIND EXPANSION RIVETS 


A Product of Du Pont Research 


BETTER THINGS FOR BETTER LIVING... 


THROUGH CHEMISTRY 
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Research and Development, was the guest 
speaker of the monthly luncheon meeting 
on Thursday, December 20, 1956 

A large crowd of military and civiliar 
members of the Post assembled early at 
the Army-Navy Country Club to grect 
the guest of honor. General Daley mad 
an excellent presentation of the new de 
velopments that the Army has perfected 
recently. He also gave the members -a 
brief insight into future expectations for 
further improving the effectiveness of our 
soldiers’ armament. 


e AT ABERDEEN.—A building at the 


Ordnance School, Aberdeen Proving 
Ground, will soon be named in honor of a 
distinguished Army officer and a late staff 
Vincent Hall 


will be the name of the Ordnance School 


member of the Association 


headquarters building in honor of the late 
Brig. Gen Kenneth Vincent, 


former deputy commander of Aberdeen 


Thomas 


Proving Ground and staff consultant in 
charge of the A.O.A. Technical Divisions 
and Committees, 1955-1956. 

The formal dedication of the building 
will take place in the near future, at which 
time a plaque will be mounted in Vincent 
Hall with the following inscription: “So 
named in memoriam of Brig. Gen. 
Thomas Kenneth Vincent, United States 
Army (Retired), whose service as deputy 
commander of Aberdeen Proving Ground 
from December 1948 to June 1952 and 
concurrently as commanding general of 
Training Command and 
commandant of the Ordnance School from 
August 1951 to November 1951 reflected 
great credit upon the United States Army 


the Ordnance 


and the Ordnance Corps and attested to 
his own distinguished military career.” 


Propellants, Explosives Group 
Holds Classified Meeting at the 
Franklin Institute, Philadelphia 


The Propellants and Explosives Com 
mittee of the A.O.A. Advisory, Technical 
and Research Group held a classified 
at the Franklin Institute, Phila 
delphia, Pa., on October 5, 1956 

John J. O'Neill, Olin Mathieson Chem 
Alton, Ill., chair- 


man, presided throughout the day’s meet- 


meeting 


ical Corporation, East 


ing. 

Chairman O'Neill opened the morning 
session at 9 a.m., outlining in general 
terms the current work of the Committee, 
and then called upon the representatives 
of the 


problem areas. 


services for their statements of 


(Continued on p. 828) 
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tomorrow 


Open ears lead to the open thinking that 
made possible today’s rocket powerplants. 
They are alert ears—ears acutely sensitive 
to the unsolved problems that must be 
conquered in designing powerplants for the 
vehicles of the future. 


RMI puts a premium on just such thinking. 
Its engineers and scientists form a talented, 
alert team, efficiently and effectively 
meeting the rocket power needs of tomorrow. 


Engineers, Scientists— Perhaps you, too, 
can work with America’s first rocket family. 
You'll find the problems challenging, the 


rewards great. 


for Progress 


REACTION MOTORS, INC. &. 


A MEMBER OF THE OMAR TEAM 
DEanNVIithte@®, NEw JERSEY 
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FROM A STEEL TEST TUBE 
—TOMORROW’S AIRCRAFT! 


@ The punishment imposed on air chambers 
and tunnel walls of the NACA’s huge new 
Langley Aeronautical Laboratory wind tunnel 
demanded an exhaustive study of all available 
materials of construction. The requirements: 
proved reliability and endurance in the face 

of high pressures and corrosive attack. 


Two special duty steels survived that critical 
examination: for the chambers— Lukens “T-1” 
brand, with a yield strength of 90,000 psi 

yet readily weldable; and for the tunnel— 
Lukens stainless-clad “T-1”, a composite of 
the high and lower alloy content steels 
permanently bonded into a single steel plate. 


The above is just one example of how Lukens 
broad range of special purpose steels are 
contributing to the improved design and 
performance of modern defense equipment. 
Find out more about them, how they fit 
your needs. For copies of the informative, 
illustrated booklets, LUKENS “T-1” 

STEEL and CLAD STEEL EQUIPMENT, 

or for information concerning your specific 
problem, address Manager, Marketing 
Service, 904 Lukens Building, Lukens 
Steel Company, Coatesville, Pa. 


Helping industry choose steels that fit the job 


LUKENS 
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Reports were submitted by the follow 
ing: Dr. W. E. Land, Navy 
Ordnance; H. Office, 
Ordnance; D,. C. Smith 
Ammunition 


Sureau of 
Chief of 
and J 
Com 
Picard, Picatinny 


Jersin, 
Army 

Ziegler, Ordnance 
mand; C, 
Arsenal; Dr. Henry R. Manning, Jr., and 
G. A. Miller, Frankford Dr. S 
Skolnik, Naval Powder Factory; R. Mc 
Gill, Naval Ordnance Laboratory ; and 
J. C. Cox, Redstone Arsenal 


The presentation of these 


Davis and J 


\rsenal ; 


problems of 
some interrelated and 


worthw! 


the armed services, 
others not, provoked ile discus- 
sions among the forty-five 
and the 


the meeting. These discussions lasted until 


representatives 
of industry services present at 
the adjournment of the morning session 
for luncheon 

The principal speaker at the luncheon 
was Capt. R. W. McNitt, U.S.N., assist- 
ant director of research and development, 
Division of Plans and Programs, Bureau 
of Navy Washington, D. C 
His interesting and enlightening technical 


New Navy,” 


Ordnance, 


paper, “Weapons and the 
was especially well received. 

The afternoon session was devoted to 
presentations of solid-propellant processes 
by the following representatives of Amer 
ican industry: R. F. Preckel, “ABL Shock 
Gel Process”; B. C “Olin 
Fluid Ball Process”; H. G. Jones, Jr., 
“Thiokol Polysulfide Composite Propel 
lant”; A. O. Dekker, “Aerojet-General 
Composite Propellants” ; Cramo 
lini, “Minnesota Mining and Manufactur 


Jaldridge, 


and G 


Continuous Extrusion.” 
O'Neill 
Subcommittees which will study specific 
of the 

their 


ing 

Chairman appointed several 
problems developed as a result 
day’s discussions and will submit 
recommendations for necessary Commit 
tee action at the next meeting. The Com 
mittee expressed its sincere appreciation 
of the fine treatment and many courtesies 
extended to the group by the Franklin 


Institute. 
mI 


e GEORGE PAUL SLADE—“Mr. Ord 
nance” of the Boston Ordnance District 
—died suddenly in Providence, R. I., on 
August 24, 1956. He had served faithfully 
for many years in the Boston Ordnanc« 
District and as an official of the Yanke« 
Post of the Ordnance Association. 

A graduate of Harvard College and 
Harvard Law School, George Slade has 
been working directly or indirectly dur- 
ing the greater part of his life for the 
advancement of the Ordnance cause 
During the First World War he 
commissioned an officer in the Ordnance 
Department of the Army and served at 
the Watertown Arsenal. 

He retired from the Army in 1936 with 
the rank of major and resumed his law 


was 
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How you can “squeeze” 
64. simultaneous messages 
into a single frequency 


Breaking communication bottlenecks is a specialty of the Hoffman 
CV-157 Dual Sideband Converter. In one quarter the space of 
previous sideband converters it achieves maximum use of today’s 
limited frequency bands, relieves traffic overloads. The CV-157, 
designed and developed by Hoffman, receives independently 
modulated AM signals with a highly suppressed carrier and splits 
them into two sidebands. Result: up to 75% greater effective 
range without increasing transmitter power—2 to 32 times more 
traffic capacity without increasing frequency bandwidths. As many 
as 64 dualtone teletype channels, or various combinations of 
teletype, facsimile and AM voice can be handled by the CV-157. 
Write today for additional data on this and other advanced 
communications techniques now under evaluation at Hoffman. 


Scope pattern taken from Hoffman 
CV-157 showing two dualtone 
teletype channels on upper 
sideband, carrier partially 
suppressed. Each sideband can 
carry 32 teletype channels 

at one time. 





One AM voice channel (made by 
continuous vowel sound) on each 
sideband, carrier completely 
suppressed. CV-157 carries two 
3KC voice channels on each 
sideband. 


Significant developments at Hoffman in the 
fields of VLF, HF, VHF, UHF, forward AM voice on lower sideband, 


scatter and tropospheric communications, single a dualtone teletype channel on 
ide . . . . upper. With suitable multiplexing 
sideband and advanced ECM techniques have cartemest. Gp C0458 tuntien 
created important positions for engineers of 64 simultaneous dualtone teletype 
high calibre. Please address inquiries to omnes. 


Vice-President of Engineering. 


ALL PHOTOS UNRETOUCHED 
FROM PANALYZOR MODEL SB-8 


anh LABORATORIES, INC. 


A SUBSIDIARY OF HOFFMAN ELECTRONICS CORPORATION 


3761 South Hill Street * Los Angeles 7, California 
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TEST EQUIPMENT 


The Test Equipment Engineer is engaged 
primarily in the design of specialized missile 
check-out equipment. As missiles push the 
state of the art, test equipment must excee 
the missiles in precision and reliability. Auto- 
matic programing, go-no-go evaluation, and 
automatic data processing add up to auto- 
mation in missile testing 

This engineer is evaluating his design of 
@ precision power supply—one of the build- 
ing blocks that will be system engineered 
into a family of versatile matched missile 
and sub-system test equipment. Engineers 
work as individva!s 


HYDRAULIC DESIGN 


Excellent opportunities are available for the 
engineer to observe the performance of his 
design. Here, under the watchful eyes of its 
designer, a hydraulic power unit is under- 
going adjustment and setting prior to severe 
testing at simulated high altitude conditions 

Many components, which a few months 
ago seemed almost impossible to design, 
ore now being tested under the severe con- 
ditions required to qualify them for flight 
operation—and passing with flying colors 


iis 


STEERING. INTELLIGENCE 


Two Steering Intelligence Engineers discuss 
space allotment in a new gvidance com- 
ponent. This close association of engineers 
with the “flying” equipment is typical of the 
Steering Intelligence Section. Engineers in 
this section are primarily and directly con- 
cerned with refining the guidance equipment 
to steer the missile with greater accuracy, 
at greater ranges and with simpler and more 
reliable electronic equipment and, con- 
sistently, with minimizing the cost. Work is 
actively in progress in every principal field 
from microwave equipment to inertial end 
instruments 


PRIME CONTRACTOR 
FOR TALOS MISSILE 


Offers more interesting 
and challenging 
job opportunities! 


If you are interested in guided missiles, you 
will be especially interested in Bendix. As 
prime contractor for the important and 
successful Talos Missile, the job opportunities 
here cover the widest possible scope, and the 
opportunities for advancement are practically 


unlimited. 


Here is a compact, hard-hitting organization 
backed by all the resources of the nation-wide 
Bendix Aviation Corporation—an organiza- 
tion dedicated to the design and production 


of the finest in guided missiles. 


If you can accept a challenge, want an oppor- 
tunity to grow with a leader in its field, and 
can accept the responsibility that goes with 
opportunity, send for the thirty-six-page book 
“Your Future in Guided Missiles’. It gives 
the complete, detailed story of the function of 
the various engineering groups and the many 


job opportunities available for you. 


Just fill out the coupon. It may help you plan 


a successful future in the guided missile field. 


renee nr nr nn nr nnn 4 


NAME 


t 


CITY 


(ee ee es ees ee eee eee es ces oe 


Bendix Products Division—Missiles 
405 L, Bendix Drive, South Bend, Indiana 


Gentiemen: | would like more information concerning opportunities in guided 
missiles. Please send me the booklet “Your Future In Guided Missiles”. 


ADDRESS 
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practice in Providence. With the coming 
of the Second World War he was quickly 
called to service in a civilian capacity in 
the 

He was a member of the 
Island; of the U. S. District 
Rhode Island; the First Circuit Court of 
Appeals; and the United States Supreme 
Court. Early in the history of the Yankee 
Post of the Ordnance Association, George 


Joston Ordnance District. 


bar of Rhode 


Court for 


Slade became an enthusiastic supporter 
Through all the remaining years he served 
in various capacities in the Post and was 
present 


instrumental in bringing it to its 


high state of efficiency and membership 


e COL. WILLIAM B. HARDIGG, 
an officer of the Ordnance Department 
United States Army, and a charter men 

ber of the A.O.A., died at Madison, Ind 

on November 29, Colonel Hardigg 
was a recognized expert in the design and 
development of artillery ammunition. H¢ 


1956 


filled many assignments of great respor 
sibility during his thirty-two years of ac 
tive service. He retired from active duty 
October 31, 1946 

A native of Kentucky, Colonel Hardigg 
attended Purdue University and was 
the United Mili- 
Academy at West Point in the Class 
Coast 

Ordnance 


graduated from States 
tary 


of 1911 


Artillery he 


Following service in the 
was detailed to the 
1913 and 


where his 


Department in was stationed at 
1 Ar ong cCareel 
ammunition began. At the be 
First World War he 

of all neering for 


primers, 


Frankfor senal 
in artillery 
of the 


ginning 


placed in charge eng 


artillery fuzes, and cartridge 
cases and was stationed in the Office of 
the Chief of Washingtor 
Thereafter, followed a long succession of 


connected with h 


Ordnance in 
assignments is choset 
specialty 

1943 he assumed command of 


Madisor 


program of! 


Early in 
the 
Ind., where an 


proof-testi re of 


Jefferson Proving Ground 
extensive 
ordnance was carried 
World War Il. I 


} +} 


forward throughout 
1946 he became commanding officer of the 
Watertown Arsenal, Mass 


al Army establishments 


remained on this duty h 


one of the 
Ordnance 
until his re- 
tirement 

After 


returned to 


his retirement, Colonel Hardigg 
Madison 
consultant to the Williamson Company of 
Cincinnati, Ohio. His 
cluded the Legion of Merit and the Vic 
Medal 


unassuming, 


where he became a 


decorations in 
tory 


skilled 


Was a 


and highly 
Ce ylonel 


charter member of the Ordnance 


Quiet 
Hardigg 
Assoc ia- 
active part through the 
More recently 
he was an active Associa 
tion’s Cincinnati Post where he numbered 
the fra 


tion and took an 
years in all its programs 
member of the 
friends Ordnance 


many among 


ternity. 
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ROKIDE* spray coatings solve 
critical high temperature problems 


Norton oxide coatings provide valuable 
protection against heat and abrasion 


The three Norton Roxipe spray coatings — Rokipe “‘A” 
aluminum oxide, Roxipe “ZS” zirconium silicate and RoKkipE 
**Z” stabilized zirconia—are proving themselves in such critical 
applications as reaction motors and in AEC projects. These 
hard, crystalline refractory oxides offer the following important 
advantages: 

They are both the rmally and electrically insulating. Their hard- 
ness, chemical inertness and stability in combustion te mm pe ratures 
provide high resistance to excessive heat, abrasion, erosion and cor- 
roston. Their high melting pe ints and low thermal conductivities 
reduce the temperatures of the underlying materials and permit 


higher operating temperatures. 


Rokide Coatings vs. Stainless Steel 


ROKIDE ROKIDE ROKIDE STAINLESS 
va" “zs” “zr TEE 





Thermal Expansion 
(X107 /°F. 
from 70° to 2550°F.) 


Thermal Conductivity 
(BTU /hr./sq. ft.; in. /°F. 
mean temp. of 1500°F.) 


Density (grams per cc.) : 3.2 i 3.8 
Melting Point (°F.) | 3600 3000 
Hardness (Knoop)** 2000 1000 
ee - 4 — | 


**Determinations made on monolithic products of zero porosity (to give intrinsic crystal 
hardness) and not on coatings themselves. 


Licensing Policy 


Licenses for the use of the RoK1IpE coating process can be ob- 


tained from Norton Company. 


Let Norton Help 
Norton high melting, fusion-stabilized materials are the basic 


ingredients of the famous Norton R’s — refractories engineered 


and pre scribed for the widest range of uses. Take advantage of 


the broad experience of Norton Engineers in the use of these 
materials for jet propulsion and other modern high temperature 
applications. For further facts on ROKIDE coatings, write, men- 
tioning your requirements, to Norton Company, New Products 
Division, 742 New Bond Street, Worcester 6, Massachusetts. 
tManvfactured by Metallizing Company of America, Chicago 24, Illinois 


*Trade-Mark Reg. U. S. Pat. Off. and Foreign Countries 


NORTON 


REFRACTORIES 
Engineered... R. .. Prescribed 


Qilaking better products...to make your products better 


March-April 1957 


1 Rocket Chamber Nozzle coated with Norton Roxipe 
ny coating on entrance and exit ¢ omponents., ROKIDE coat- 
ings are applied in molten state with Roxipe Spraying equip- 
mentt, in thicknesses generally ranging from .005” to .05”. 


Jet Engine Combustion Chamber Parts coated with 
Norton Roxipe “Z” coating. RoKIDE coatings may be applied 
to parts of a wide variety of sizes and shapes. 


Rocket Nozzle Plates of aluminum, coated with Norton 
Roxine “A” coating. While Roxipe coatings are commonly 
applied to metals, they are also effective on various other 
materials, 
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OF DESIGNING 
AND BUILDING 
SPECIAL MACHINERY 


@ Aetna has been active in Ord- 
nance work continuously through war and 
peacetime. Our policy is not to build up a 
heavy load of Ordnance work but to do our 
share for the country. We want to keep our 
facilities in trim and our personnel informed 
and trained so that we will always be ready 


when need2d. 


Example of current Ordnance work—the 
Skysweeper. Production of this weapon has 
been continuous at the Ellwood City, Pa., 


plant since 1950. 


AETNA*STANDARD 


THE AETNA-STANDARD ENGINEERING COMPANY 
General Offices: Pittsburgh, Pa. Plants: Ellwood City, Pa., Warren, Ohio 


CONTINUOUS GALVANIZING LINES «+ CONTINUOUS ELECTROLYTIC TINNING LINES 

SIDE TRIMMING AND SHEAR LINES AND OTHER FINISHING EQUIPMENT + CONTINU- 

OUS BUTT WELD PIPE MILLS * SEAMLESS TUBE MILLS * DRAWBENCHES AND 

OTHER COLD DRAW EQUIPMENT * ROLLS AND CASTINGS ¢ EXTRUDERS, MULLS, 
PRESSES FOR RUBBER AND PLASTIC 


832 





NEW DEVELOPMENTS 





FAST MORTAR LOCATOR 


\ new mobile radar mortar locator with an electronic brain 


that can find the location of an enemy position in seconds has 


been perfected by the Army Signal Corps Engineering Labora- 


Locator spots enemy mortar shells for plotting on map. 


Fort Monmouth, N. J 
is the AN/MPQ-4, is an improvement over the earlier Signal 


The new mortar spotter, known 


tories, 


Corps locator used in the later stages of the Korean fighting 
Che new locator is said to have a longer range than any known 


iortar built today. 


NEW MACHINE GUN ADOPTED 


The Department of the Army has adopted a lightweight gen- 


30 ma- 
23 


eral-purpose machine gun to replace the three caliber 


chine guns now used by its ground troops. The new pound 


weapon fires the 7.62-mm. NATO-approved cartridge from a 
ipod or a new lightweight tripod mount, and from the shoulder 
or hip during assault fire. To be known as the M60, the gun ré 
places the M1919A4 and M1919A6, both air-cooled weapons, and 
the M1917A1, the 
type was exhibited to 
4, 1956 

The ability of the M60 to 


from a 


30 machine gun. A pro 


\berdeen on October 


water-cooled caliber 
\.0O.A. members at 


replace the heavier water-cooled 
barrel and gas system that can be 


\{60 


chrome-plated stellite-lined barrel that greatly increases its use 


machine gun stems 


replaced in a matter of seconds. In addition the uses a 


ful life i minute (approximately the same as 


Firing 600 rounds 
the M60 has a 


locking bolt, is air-cooled 


the heavy guns), over-all length of 43 inches, a 


rotary gas-operated and feeds witl 


Current Army plans provide 
1959 


a disintegrating metallic-link belt 
for initial issue of the M60 to troops in 


RESEARCH MISSILES 


lwo ingenious research missiles, especially dasigned to com- 
bine highest with low cost, are saving U. S. tax- 
Designated the X-7 and the X-17, the 
test missiles go through the paces of regular operational weapons 


r, the X-7 


parachute to fly 


pertormance 


pavers millions of dollars 


ramjet vehicle is recovered from supersonic 
and the X-17 is 


ballistic missiles it simulates 


Howeve 


flight bv only a fraction 


agall 
is the long-range 
ballistic rocket which weighs more than 


X-17 


and stands as high 


a 3-stage 
as a 4-story building—is used to pro 


nformation on the problems which arise when the warhead 
high 


834) 


earth's atm sphere at 


mp 


1 ballistic missile reénters the 


speed. (Continued 
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IBM 








IN ACTION 








on 


Se 


HOW DOES AMERICA COME TO “’READY ARMS’’? 


In an age of push-button warfare, turning de- 
fense needs into combat-ready realities is no 
simple matter. America’s answer is weapon sys- 
tems management —a team-up of a broad cross- 
section of the military and American industry 
to produce a complete weapon or combination 
of weapons. 

Typical is Project Sage air defense warning 
and control system—one of the Air Force’s most 
vital projects. This weapon system was con- 
ceived in response to an Air Force outline of 
specific defense problems. The development and 


If you are an engineer or technician inter 
/ 


ested in electronic assignments as broad 


Sage, you'l t 


ind vital as want to knou 
about the exciting 
tunities at IBM 

Products Division 


YG) VUadison {venue 


and rewarding oppor 
Write to IBM Military 
Department 718-B1, 


New York 22, N. Y 


MILITARY PRODUCTS + DATA PROCESSING « 


production of the computer, heart of the system, 
were entrusted to IBM. 


This involved a dual role. One, building the 
computers; the other, planning for the complete 
weapon system. In doing this, the contribu- 
tions of many, many other companies had to be 


closely coordinated. 
The results? ‘Ready arms” for America with 
saved time, effort, expense. 


And here at IBM, we are proud of our con- 
tribution to weapon systems. 





MILITARY 
PRODUCTS 








TIME EQUIPMENT + ELECTRIC TYPEWRITERS 





Mark of a New and Deadly Guided Missile 


“Sidewinder” is the Navy’s 


newest air-to-air guided 


missile Flight tests have 
proved the missile to be a 
vicious as the desert rattle- 


snake for which it was name 


In brilliant performances against airborne heyond reach of the target aircraft's defer 
targets at China Lake. “Sidewinder”, Navy's “Sidewinder” was developed by the Naval 
new air-to-air guided missile, has captured Ordnance Test Station of the Navv Bureau of 
the attention of the entire missile industry Ordnance at China Lake. California. Philco 

Simple in operation, small and light enough issisted NOTS in the research and develop- 
to be carried in quantity by single-seat Inter- ment program, and performed the subsequent 
ceptors, “Sidewinder” can be fired singly or engineering required for manufacture of the 
in salvos. It requires no complex launching missile. “Sidewinder” is now in full production 
system or special pilot training, and it ma- ul the Philco Government and Industrial Division 
neuvers deftly at supersonic speeds. The missile Philco is proud to have made this important 


displays extremely high single-shot accuracy contribution to the development of more effec- 


and even more important, ?@/ can be launched tive electronic systems for our national delense 


Engineers: At Philco your opportunities in research and engineering are unlimited. 


GOVERNMENT AND INDUSTRIAL DIVISION 
PHILADELPHIA 44, PENNSYLVANIA 








USS FORRESTAL 





».. equipped with VIICKERS hydraulics 


Vital ordnance, navigational and deck equip- developing hydraulic systems for ordnance and 
ment aboard the USS Forrestal and sister marine applications. 

supercarriers depend on the reliability of a 
: ; ’ : Waterbury Tool can usually provide exactly 
hydraulic systems designed and furnished by 

Waterbury Tool. Included are power units on 


ammunition carriers, elevators, steering gear, 


the right hydraulic system (or hydraulic unit) 
to give the best solution for your problem. We 
: can now supply directly all Vickers hydraulic 
anchor windlasses and winches. ie gl . ; 
products (if the end use is for marine and 

If you have any problem where extremely, pound defense purposes), as well as Waterbury 
accurate control or exceptionally fast accelera- axial-piston pumps, motors and transmissions. 
tion, deceleration and reversal is a must, think 


first of Waterbury Tool. We can offer “know- Write for your copy of Hydraulics for High 


how” gained during more than fifty years of Horsepower Applications. 


Founders of 
the Oil Hydraulic 


rc WATERBURY TOOL 


in 1903 
DiVISIOn VIiCKERS INCORPORATED 








A Division of Sperry Rand Corporation 
WASHINGTON, D.c. * WATERBURY, CONNECTICUT ¢ DETROIT, MICHIGAN 





HYDRAULIC PRODUCTS FOR MARINE AND GROUND DEFENSE APPLICATIONS 
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New Dev elopments (Contd. ) ment 1s being given m a toxic atmosphere. transmitter then re sponds with 
, les reliabl 
ovidae reilank 


Plans for held testing of the resuscitator a single pulse signal that 





are being pushed. Experiments last sum- tracking of the missile at greater dis 


SATELLITE ROCKET 
mer with a prototype 


\ Navy Viking rocket recently traveled that the mask-to-mask resuscitator out- possible with normal radar 


4,000 miles an hour—the fastest known performs any manual form of artificial tremely compact, the transmitter-receiver 


speed reached by a man-made object. The respiration. unit is approximately six inches in length 
] 


\ir Weight of the entire beacon is slightly 


over four pounds. 


resuscitator show tances and with less interference than is 
echoes. Ex 


record flight took place at Patrick 
Force Base, Fla., in the first launching . 
' on” ; RADAR BEACON 
trial tor development of a pro ‘ 
send an earth satellite aloft in 1957 or \n improved radar beacon used for NEW TARGET DEVICE 
early 1958. The Viking reached an alti tracking rockets and guided missiles is iew target tow reel device. called 
] 


tude of 125 miles and ditched in_ the currently being produced by American he RB designed for use in gunnery 


180 miles from the Machine & Foundry Company. The bea- 9 and rocketry training and missile prac 


\tlantic Ocean about 
versonic jet aircraft, has beet 


launching base 


developed jointly by the ir Force an 
. —— Northrop Aircraft, In The Bee-Jay 
NEW RESUSCITATOR rowen til : ee 
utilizes five miics Of steel Cabic, a ram-al 


operated reeling mechanism and a low 


MALAR BEAN 


\n artificial respiration device which 
aid men can use to treat nerve-gas casual- drag, highly reflective plastic target 


ties during a gas attack is being developed 

by the Army Chemical Corps in collab- ; ATOMIC BATTERY 
oration with the Surgeon General of the \ tiny atomic battery, developed jointly 
by Walter Kidde Laboratories, In ind 
Elgin National Watch Company, uses as 


its basic material a radioactive waste by 


\rmy for use by the medical services. 
The device also can be used to give arti- 
ficial respiration in drowning cases, elec- 
trical shock, suffocation, and similar acci- Ms product of nuclear reactors—prometheun 
dents Views of power supply and radar beacon. 147. It produces energy for almost limit 

This is the first device that would per- less periods of time and requires virtually 
mit artificial respiration in contaminated con consists of a receiver-transmitter, no shielding against radiation. It can be 
air. Called the mask-to-mask resuscitator, power supply, antenna, and special inter- adopted to almost all transistor circuits 
it utilizes the power developed by the aid connecting cables. Located on the 
the beacon’s receiver picks up a single ot guided missiles, small radios, hearing aids 


p \ s/ 


} 


missile, and is expected to he especially useful i 


man’s breathing to supply purified air to 
double pulse-coded signal from a ground or watches (Conti 


nucd oj 


the casualty’s lungs even though treat 





We Believe that Peaceful co-existence is best maintained by being Too Tough to Tackle 





MASON & HANGER — SILAS MASON CO., INC. 


ENGINEERS and CONTRACTORS 





Designers of Explosives Processing Plants and Explosion Resistant Structures 


Builders and Operators of Ordnance Facilities 


500 Fifth Avenue Lexington 
New York Kentucky 
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ALL THESE OPERATIONS 
ON ONE FAST MACHINE! 


If your shop does two or more of the operations shown here, you'll 
be money ahead with a “Buffalo” Universal Iron Worker! Takes the 
space of one machine, does the work of six — two operations at once! 
No tool changes required. Built to take the strain and shock of your 
heaviest production or maintenance work, the frame is of rigid arc- 
welded heavy steel plate, and the one-shot lubrication system means 
minimum maintenance. Write for Bulletin 360 for details on the 
“Buffalo” Universal Iron Worker and its big brother, the “Buffalo” 
Unistructural Iron Worker for your heaviest structural work. 


“BUFFALO” UNIVERSAL IRON WORKER 


Ome 
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CLEAN BILLET SHEARING ! 


“Buffalo” Billet Shears are saving money for forging shops by their high- 
speed dividing of round and square billets with clean, square cuts. Because 
the “shearing”’ is actually a straight fracture, there is no “smearing” to con- 
ceal possible porosity, as with burning or sawing — resulting in better 
inspection. 11 sizes to handle up to 10” rounds and 9” squares at 6 strokes 


per minute — correspondingly higher speeds in the smaller sizes. 


Write today for Bulletin 3295-C. 


“BUFFALO” 
BILLET 
SHEARS 


A 
Hy 


* 


BUFFALO FORGE COMPANY 
534 BROADWAY BUFFALO, NEW YORK 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


DRILLING PUNCHING SHEARING BENDING 
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A significant achievement in rocket deve/opment 


PROJEBCT 


Atmospheric Sounding Projectile 


reports what goes on in the ionosphere 


Streaking into the upper atmosphere at 3500 mph, the ASP rocket flashes back 
data on weather, instrument performance, geophysical information and other 
conditions “way up.” When required, ASP provides hypersonic velocities for 
scientific tests. 

CDC completed the Navy sponsored ASP project, consisting of high performance 
instrumented rocket vehicles, launchers, airborne and ground instrumentation, 
in a record five months—from design to full-scale launching. 

CDC offers a complete service in military and aerographic rocket systems— 
design, development, fabrication, field testing, and data evaluation. The CDC 
family of solid propellant rocket vehicles provides maximum performance for 
meteorological work, materials testing, aerodynamic investigations, and other 
research tasks 


COOPER DEVELOPMENT CORP. 


Designers and builders of the ASP—the world's fastest single-stage solid propeliant rocket 


2626 Road * Monrovia, California 


viC OV 


formerly Horning-Cooper, Inc. 
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NEW JET TANKER 

The [ S. Air Force has announced 
that the first Boeing-produced KC-135 
jet aérial tanker will be delivered to the 
Strategic Air Command's B-52 base at 
Castle Air Force Base, Calif., in late 
spring. The 600-mile-an-hour-plus jet 
service station is expected to increase the 
capability of SAC’s combat wings more 
than twofold. Greater speed and higher 
altitude performance of the new tanker 
will eliminate the need for bombers to 
descend to a lower altitude in order to re 
fuel from conventional tankers, such as 


‘ - 


the 4-engine, prop-driven KC-97 


JET SIMULATOR 

The first of two trailerized flight simu 
lators for the Grumann FI1IF-1 Tige 
fighter airplane was delivered recently by 
Link Aviation. Inc., Binghamton, N. \ 


to the U. S. Navy. The training units rep 


Devices Center 
\ The F11F-1 

a 40-foot 

area in the 
temperature control and is 


1 high-capacity air-condition- 


duplicates, to a very 
instrumentation re- 
control feel of the 
physical sensations, 
buffet effects, static, 

; 1 
x are reproduced in the cock- 


pit with a high degree of realism 


SOLAR FURNACE 


\ giant-size solar furnace capable of 
concentrating the sun’s rays to produce 
temperatures comparable to those gen 
erated by an atomic explosion will be 
erected at the Quartermaster Researc! 
and Engineering Center, Natick, Mass 
Che device will be utilized for laboratory 
testing of Quartermaster-designed mate 
rials intended for the protection of mili 
tary personnel against the thermal effects 
of nuclear and other weapons. Standard 
sources of intense heat, such as high 
current electric arcs, gas-fired panels, 
burning magnesium, and incandescent 
lamps are not adequate because they are 


not hot enough, do not uniformly cover 
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a sufficiently wide area, and are not easily 
controlled. 


GAS TURBINE ENGINE 

The Navy Bureau of Ships has con- 
tracted with Solar Aircraft Company, 
San Diego, Calif., 
a new gas-turbine engine. The engine de- 
sign is an outgrowth of Solar’s 500- 


horsepower Jupiter engine which has 
been used successfully as the main pro 
pulsion for a 40-foot Navy personnel 
boat. Component developments of the 
Jupiter have permitted the extension of 
its design, looking forward to a new e1 
gine with approximately twice the horse 


power of the earl 


ier engine. The new 
engine will be designed specifically for 


marine use. 


NEW INTERCEPTOR 

The Air 
delta-wing jet interceptor, the 
F-106A, was test flown for the first time 


Force’s latest all-weather 


Convair 
For ce Base, 


recently at Edwards Air 


Calif. To enable it to hunt down attack- 
ing bombers in any kind of weather, day 
or night, the F-106A is equipped with the 
most advanced electronic fire-control sys 
tem and armament yet developed for an 
\ir Force interceptor. The interceptor 
and its deadly air-to-air armament is. de- 
signed to operate at stratospheric alti- 
tudes. 


AUTOMATIC DIESEL POWER 


\ completely automatic Diesel power 
plant which thinks for itself, turns itself 
on and off, sends signals about operating 
conditions to technicians in a _ control 
center miles away, and operates without 
supervision has been developed for use in 
radar systems in the United States. De- 
Electric 


signed by Consolidated Diesel 


Corporation, the equipment features an 


electric brain and built-in “memory sys- 


tem.” 

The unit is designed to power radar 
stations which cover gaps between main 
and auxiliary radar installations because 


of uneven terrain and other reasons. 


HYPERSONIC TESTER 

\ facility for realistically testing air- 
craft and missiles in an airflow of 10,000 
miles an hour and temperatures of 9,000 
degrees Fahrenheit for longer periods of 
time than ever before possible is being 
developed for the Air Research and De 
(ARDC) by the 


Laboratory, Inc., 


velopment Command 
Cornell Aéronautical 
Buffalo, N. \ 

The laboratory will build and operate 
the high-temperature test facility under 
a 2-million dollar contract with ARDC’s 
Air Force Office of Scientific Research, 


Washington, D. C. The large-scale facil- 
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for the deve lopme nt of 


ity will be used to study the materials, 
structures, and aérodynamic problems of 
aircraft and missiles flying at five times 


the speed ot sound or greater 


AUTOMATIC NAVIGATOR 


\ new self-contained electronic auto 
matic navigator has been developed for 
Electronic Proving Ground, 


\éro- 


the Army 

Fort Huachuca, Ariz., by Ryan 

nautical Company, San Diego, Calif 
This new concept of navigation, coupled 


with new air traffic control procedures, is 


expected to revolutionize field army flight 
operations for years to come. An Army 
pilot recently flew from Lindbergh Field 
in an [.-20 DeHavilland Beaver io Fort 
passing over Yuma, Gila 


Huachuca, 1 
Although he 


Bend, and Tucson en route 
was on course the entire distance, the 
pilot did not depend on any form ot 


ground navigational aids. The electron 


r 
navigator provided him with continuous 
information on his exact position, as well 
fi | 


as the course to ny and the distance 


ready flown toward his destinatior 


throughout the trip 


IMPROVED PRESSURE SUIT 
An improved, emergency partial-pres 
sure suit for high-altitude flight has beet 
and De 
Devel- 


announced by the Air Resear¢ 


(ARD( 


velopment Command 


Leeds & Northrup Co. of Philadelphia 
solved a critical problem in_ their 
Rayotube® heat radiation measurement 
and control device with Evaporated 
mirror coatings. Radiant energy. en 
tering through the window on_ the 
front, is reflected by a double mirror 
system back to a thermopile, which 
translates relative heat levels into volt 
age which can be measured by control 
instruments. A circular Chroluminum 

coating and a precision-coated (+ 0.005 
tolerance) ring on the outside dia- 


% 


coatings. 


oped yy the 

Center, Dayton, Ohio, the new suit, whi 

comes in two versions, already has bee 
1 | 

used successtully tor several recor 

flights. It was used by Air Force pilot 


flying the X-2 rocket research aircraft to 


altitudes never betore reached by mat 

was used by 2 Navy officers who recently 
set a balloon altitude record of 75,000 
teet and it wa wo by a AR D¢ 


Like previous emergency pressure gar 


ments, it is worn by pilots and crewmer 
flying at high altitudes for protection 

the event t i cabin pressure ta 

ind they a 10S to the extremely 
ow air pressure found at those altitudes 
Without  sucl protection above 50.000 
fect a man would di The new suit 


which will replace the Air Force's pres 
ent T-1 suit. is more comfortable ar 
provides more protection and mobility 


the wearer 


The suit gains its comfort and mobility 
from an impr design. With only 
twelve standard s almost any man ca 
he fitted pertectiy This is ac mplished 
by two sets of lacing lown the front 
which « e tighten , a ‘ 

old the suit to t tours of a ma 
body \s a result. the suit permit almost 


normal breathing 






| Instrument 


Sct Sel se ee i 4 
meter of the glass accurately controls 
the area through which heat may enter 
the device. A coated secondary mirror 
focuses energy from the primary mir 
ror onto the thermopile. “The coatings 
are of excellent quality,” says Leeds & 
Northrup’s inspection department. “We 
are very pleased with the results.” 
Evaporated’s experienced engineers 
may be able to heip you with your 
instrumentation problems, too. Write 


us, Outlining your needs 


* Send for free folder describing Chroluminum and other Evaporated 


EVAPORATED METAL FILMS CORP. 


ithaca, New York 





for Armed Forces contracts and subcontracts... 





ANTON ELECTRONIC LABORATORIES, inc 


fr Facilities for guided missile electronics. 

Re Internationally acknowledged leadership in nucléar 
instrumentation systems. 

a Standard and custom-produced connectors fer weapons and 
missile applications. 

fae Chemical warfare counter-measure devices. 

jam Specialized gas-discharge triggering devices. 

Be Skilled personnel and fully equipped laboratory for advanced 
research, development and testing. 


sy 


AEROLAB DEVELOPMENT COMPANY 


Jae Sub-sonic and supersonic targét systems. 

Bee Production of wind tunnels ahd wind tunnel models. 
ee Complete wind tunnel and free-flight test programs. 
Bee Antenna, aero-elastic and flutter models. 

Jr Design and manufacture of precision prototypes. 
BR Electro-mechanical machjhery. 

jBe— Liquid rocket engine power plants. 


Hoffman is also a foremost producer of 
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U.S. HOFFMAN @ 








| \ ‘ 

\ MACHINERY CORPORATION 

\ 105 FOURTH AVENUE, NEW YORK 3, N. Y. 
INTERCONTINENTAL MANUFACTURING CO., inc INDUSTRIAL DIVISIONS, U.S.HOFFMAN 

| \ \ 

Bm=+- Production of airframes and other major components. Je Multistage centrifugal blowers and exhausters. 

Facilities for mass production. Bie Fully engineered stationary industrial yacuum cleaning 

Two modern plants, fitted with, specialized equipment. systems and portable units 

Strategic inland locations at Gerland and Brady, Texas. Be Pneumatic conveying and cleaning equipment for military 

Excellent rail, road and air freight connections. explosives and \adioactive materials. 


\ =— Unit and central Systems for industrial filtratian. 


| \ \ 
\ 


i | 
| } 


\ 
attillery shell and projectile for the Armed Servikes \ 
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METAL to METAL FASTENIN 


stay TIGHTER with TENSION 


RELIANCE 


Spring Lock Washers 


Metal products assembled by the tried 
and true nut/bolt method need more 
than just tight fastenings at the end 
of the production line. Metal wears, 
bolts stretch; fastenings can loosen 
without the nut turning. The solution 
is the application of constant tension 
supplied by Reliance helical coil Spring 
Lock Washers. The reactive pressure 
exerted will keep your 

fastenings TIGHTER 

LONGER. For com- 

plete details send for 

a free copy of Engineer- 

ing Bulletin W- 


RELIANCE DIVISION 


EATON MANUFACTURING COMPANY 


510 CHARLES AVENUE MASSILLON, OHIO 


SALES OFFICES: NEW YORK CLEVELAND DETROIT 
CHICAGO ST. LOUIS SAN FRANCISCO MONTREAL 





ARMAMENT ELECTRONICS 


Dr. W. S. Carlson 





SUCCESS of the component-standardization program spon- 
sored by the armed services has suggested that extension of the 
program, in some form, to include circuits might be feasible 
An exploratory effort in this direction, supported by the Navy 
Bureau of Aéronautics, is reported in the publication “Preferred 
Circuits Handbook, Navy Aéronautical Electronic Equipment” 
(NAVAER 16-1-519), prepared by the National Bureau of 
Standards 

In the foreword, the manual is described by the Bureau of 
\éronautics as a compilation of good design practice recom 
mended as a guide in designing aéronautical equipment for the 
Navy. By eliminating unnecessary diversification, adoption of 
the preferred circuits can be expected to result in higher opera- 
tional reliability, simplification of maintenance, and a reduction 
in the variety of spare parts needed at field installations 

The circuits recommended by NAVAER 16-1-519 are not 
proposed as being markedly superior to alternative designs but 
are offered as tested versions of widely used configurations. At 
the time of its publication, September 1, 1955, issue of a military 
specification covering use of the manual was not contemplated 

In view of interest in the possibility of standardizing bas« 
circuits for military applications, it may be instructive to con 
sider the evolution of circuit preference in a narrower field of 
electronics. Some twenty-five years ago a typical high quality 
wudio amplifier comprised several resistance coupled stages pre 
ceding a transformer coupled push-pull, class AB, triode power 
stage. For the more efficient class ABs operation a push-pull 
driver, usually requiring an additional interstage transformer, 
was likely to be employed 

Resistance coupled stages, commonly utilizing the 6C5 triode, 
afforded a gain of approximately 10 and a maximum output of 
about 60 volts. To obtain full output from the type 2A3, a widely 
favored power triode, requires a grid-to-grid signal of nearly 
160 volts. The reason for several low-level stages and for trans- 
former coupling is evident 

Because of the number of components required, particularly 
the use of interstage transformers, commercially available audio 
amplifiers tended to be bulky and expensive. Advent of the 
medium and high-gain twin triode reduced the number of sockets 


in low-level stages but did not obviate the need for transformer 


coupling to the output stage 

t might be supposed that the transformer could have been 
eliminated by recourse to parallel instead of push-pull con 
sy operating two tubes in parallel, transconductance 
is doubled, and the effective aie resistance, com 
1 a single tube, is halved. Twice the power output of 

ibe is obtained without increasing grid excitation 
applications requiring either the input or output impedance 
of the ampliher to be balanced witl respect to ground, or other 
potential reference, the single-ended connection cannot be used 
In making certain biophysical measurements, for example, 
neither input terminal can be grounded. Apparatus designed for 
this purpose may employ the push-pull arrangement in both 


low leve l 


and power stages 

Cathode-ray tubes may exhibit severe defocusing unless the 
deflection amplifier output is balanced with respect to the anode 
However, audio amplifiers designed for reproduction of sound 


or for modulator service in connection with radio telephony need 
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Shafer MR-10M rod end bear- - 
ing, conservatively rated at 

19,700 Ib. 

Shafer RM-4 rod end bear- 

ing, conservatively rated at 

1750 Ib. 


SHAFER BEARINGS HAVE GREATEST CAPACITY FOR THE SIZE 


Regardless of size, the Shafer Air- 
craft Bearing you select will deliver 
greatest load capacity for its envelop 
dimensions and weight— greater than 
any other self-aligning antifriction 
bearing available today! 
Furthermore, integral self-align- 
ment automatically compensates for 
mounting inaccuracies, constantly 
varying in-flight deflections of struc- 
tural members and shock loads. Full 


capacity is available at all degrees of 
misalignment to plus or minus 10°— 
even under oscillatory loads. 

Shafer rollers align themselves 
naturally, eliminating roller end 
wear and race surface scuffing—in- 
suring unrestricted radial capacity 
under all conditions. 

All Shafer Aircraft Bearings pro- 
vide for relubrication in service— 
without disassembly or removal from 


the airplane structure—an original 
Shafer feature that makes it practical 
and easy to extend service life three 
to ten times that of bearings not re- 
lubricated. 

There is much more to a Shafer 
Bearing—and you'll want the whole 
story. Write for Catalog 54. Address 
CHAIN Belt Company, Shafer Air- 
craft Bearing Division, 801 Burling- 
ton Avenue, Downers Grove, III. 


QUIARED <a nase coneane 
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Conforms to any shape 


MIL-B-121A 
APPROVED 


GREEN CORE 
Super Cloth Rap 


HEAVYWEIGHT 


Grade C, Type lI, Class II 


Mid States Gummed Paper Company was the 
first to qualify a Grade C Barrier under 
Specification MIL-B-I21A. This approved 
barrier material is so easy to handle that it 
speeds your packaging operations and cuts 
production costs. Extremely flexible, it con- 
forms to the shape of any product. It’s water- 
proofed, greaseproofed and self-sealing. Lock 
seam joints are as grease-resistant as the 
material itself. 


Green Core Super Cloth Rap, Heavyweight, 
has a greaseproof film on cloth backing, coated 
on both sides with compounded, microcrys- 
talline wax. The material is particularly rec- 
ommended for Methods 1, |A-! and 1A-2 
under MIL-P-116. Qualified Products List 


Numbers will be furnished upon request. 


Write for samples and complete test data 


MID-STATES Gummed Paper Company 
Dept. 323, 6850 So. Harlem Ave., Bedford Park, Ill., Argo Post Office 
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not present an output impedance balanced to ground. Neverthe- 
less, the push-pull circuit is amost universally preferred for 
these applications. 

An obvious reason for this preference is the cancelation of 
even harmonic distortion due to curvature of the plate charac- 
teristic. Moreover, opposition of the quiescent plate currents 


yields zero average magnetization of the output transformer 


BDE\ ELOPMENT of beam tetrodes made the resistively 
coupled phase inverter attractive as a means of exciting a push- 
pull output stage. The beam tetrode exhibits a relatively high 
power sensitivity; i.¢c., small changes in grid potential produce 
large changes in plate current. Full output can be obtained with 
a grid-to-grid excitation of about thirty-five volts, roughly a 
quarter of the signal swing required for a triode stage of com 
parable output. The beam tetrode is, however, characterized by 
a relatively high-source impedance. 

In consequence of its constant-current generator characteristic 
the beam power tube is not well suited for operation with elec- 
troacoustic devices, such as the moving coil reproducer, in 
which load impedance varies greatly with frequency. Further- 
more, transients due to shock-excited oscillation of the repro- 
ducer at its natural period are poorly damped 

These shortcomings of beam tetrodes and pentodes can to a 
considerable degree be overcome by the application of degenera 
tive feedback. If the feedback is taken from the primary of the 
output transformer, the damping factor is limited by the ratio 
of the load to the total winding resistance; with feedback taken 
from the secondary the damping factor can, in principle, be in- 
creased indefinitely 

Degenerative feedback reduces gain and hence increases the 
grid excitation needed for a given output. Even with feedback, 
however, the excitation required for the tetrode or pentode is 
less than for the triode. An amplifier of this type, designed by 
D. T. N. Williamson, has in recent years become accepted vir- 
tually as a “standard circuit” for high-fidelity reproduction of 
sound. The primary design objectives were to attain linear re- 
sponse across the audio spectrum and to present a low-source 
impedance to the load. Other considerations, such as power eff- 
ciency or compatibility of the circuit with commercially stand- 
ard components, were subordinated to the primary objective 
of high performance 

Although no basic innovations were introduced, the circuit 
incorporates several unusual features. A 20-db inverse feedback 
loop is taken from the secondary of the output transformer 
around all four stages of the amplifier, necessitating special pre- 
cautions to avoid instability. Direct coupling is used between the 
first stage and the phase inverter. No by-pass capacitors are 
involved, leaving only the reactances associated with grid 
coupling capacitors into the push-pull driver and power stages 
as sources of low-frequency phase shift 

Special attention was given to characteristics of the output 
transformer because of its inclusion in the feedback loop. Re- 
sponse peaking due to the series-resonant combination of leakage 
inductance and distributed capacitance could introduce sufficient 
phase shift to render the amplifier unstable 


COMPONENTS and circuit techniques embodied in the Wil- 
liamson amplifier have been at the disposal of the audio-equip- 
ment industry for two decades. During this time a bewildering 
variety of circuits and performance claims have appeared. The 
relative merits of the triode and beam power tube for audio 
applications have been the subject of protracted debate. 

In the absence of commercially available wide-frequency range 
recordings or radio broadcasting, there was little advantage to 
be gained from wide-frequency response. Likewise the practical 
significance of low-source impedance for damping reproducer 
transients can be demonstrated only with a reasonably efficient 
transducer. (Continued on p. 844) 
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Imagineering for Defense 


in Alcoa Aluminum 
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New Alcoa Boral stops neutrons 
100 times better than concrete 


The high neutron density from the reactor 
represents a very real danger to the crew of 
an atom-powered plane. Since it is impossible 
to get very far away from the source of the 
radiation, effective shielding must be used to 
block neutrons. Yet shielding is either very 
bulky and heavy, as in the case of dense 
concrete, or heavy and expensive, as in the 
case of lead. 


A lightweight neutron shielding material 
developed by the Atomic Energy Commission 
may prove to be an effective solution to the 
problem. It is known as Boral from its princi- 
pal ingredients, boron carbide and aluminum. 
Boral has 100 times the shielding effective- 
ness of dense concrete. A plate only '4 in. 
thick stops more high-speed neutrons than 
two feet of solid concrete. 


In response to AEC’s invitation to com- 
mercial producers, Alcoa has developed a 
fabricating procedure that provides Boral 
plate and sheet in the largest sizes ever of- 
fered. It is made in thicknesses of 14 in. and 


14 in.; sizes 48 in. x 120 in. and 36 in. x 96 in.; 
annealed or ‘“‘as-fabricated’’ tempers. 


While Boral is ideal for mobile reactors 
such as those used in the Nautilus or in air- 
craft, it can be used anywhere that space and 
weight limitations are critical. It is already 
in use or planned for atomic power and re- 
search reactors of many types. It makes pos- 
sible far more compact and workable designs. 


Can Alcoa’s vast experience and facilities 
help solve a light metals problem for you? 
Let us help you imagineer for the nation’s 
defense ... in Alcoa Aluminum, Aluminum 
Company of America, 850-C Alcoa Building, 
Pittsburgh 19, Pennsylvania. 


Always Fasten Aluminum With Alcoa Aluminum Fasteners 


2 
THE ALCOA HOUR 
ww, P reuevision’s Fim Live Drama 
ALTEGRATE Sunday Cvinines 


Your Guide to the Best 
in Aluminum Value 









ALUMINUM 


mars PROOUCTS 












Armament Electronics (Contd. 





When these conditions were met, a ra- 
tional circuit preference rapidly emerged. 


The preferred circuit concept obviously 


implies selection, guided by suitable cri 


teria, from a number of alternatives. In 


dealing with systems more complex than 


an audio amplifier, establishing agreement 


as to appropriate criteria on which to 


base preferential judgment may prove a 


difficult task. 
It was noted previously that perform 


ance of the Williamson audio amplitier 


depends critically on characteristics of the 


output transformer. Ordinarily the cir- 


cuit engineer is not expected also to 


qualify as a specialist in component de- 


However it is incumbent on the 


sign 


circuit designer to make explicit any 


restrictions on component char- 


spec ial 
acteristics 


Cyclic error which was encountered 


with a fire-control radar using a 


Meacham range unit may be cited as an 


example. Quadrature voltages required 


in the Meacham circuit for excitation of 
the phase-modulating capacitor are con 
derived from 


shift 


veniently a paraphase am- 


plifier. Phase across each half o 


the amplifier is 180 degrees, a phase shift 


of 90 degrees being introduced between 


the two halves 


In the interest of stability, wirewound 
precision resistors were employed in the 
amplifier. The first of two facilities ul- 
timately engaged in production of the 
radar had experienced no unusual difh- 
culty with the range unit. However, units 


by the second supplier ex- 
Both 


against 


produced 
hibited 


ducers 


large cyclic errors pro- 


procured components 


identical specifications; precision resist 


ors were obtained from the same vendor 


However, tests on a sample of wire 


wound resistors drawn from stock on 


hand at the second facility disclosed large 
given 


differences in inductance for a 


value of resistance. Although measured 
inductances did not exceed the maximum 
specified for the resistor, variability 
within the maximum was sufficient fully 
to account for phasing network errors 
The Meacham circuit might properly be 
considered to qualify as a preferred cir- 
cuit for fire-control applications. 

It is obvious, however, that promulga- 
standard could not be 


tion as a military 


accomplished merely by publication of a 
schematic and parts list giving only con- 
ventionally cited electrical dimensions for 


resistors. 


Ti \T properties of high-frequency cir- 


cuits are critically dependent on the 


phy sical disposition ot components and 


lead dress is generally recognized. Never- 


theless, i-f amplifiers which, because of 


regenerative coupling not shown on the 
multistage oscilla- 
The 
inadequacy of a circuit schematic to con- 
critically on 


schematic, behave as 


tors occasionally are encountered. 
bearing 


operation is 


vey information 
high-frequency clearly 
pointed out in one of the more popular 
receiving tube manuals. To illustrate ther- 
mionic tube applications, several typical 
circuits are presented including an FM 
Because its construc- 
than 


who lacks ex- 


broadcast receiver. 


tion and alignment require more 


ordinary skill, the reader 
tensive experience with broad-band, high- 
frequency circuits is cautioned against un- 
dertaking construction of the receiver 
from the schematic 

The 
raised 
standardization are clearly recognized in 


the introduction to NAVAER 16-1-519. 


The initial effort has therefore been con- 


grave objections which can be 


against any attempt at inclusive 


fined to basic functions incorporated in a 


variety of electronic equipments. Circuit 


schematics, component data, and typical 


applications are given. In addition, prin- 


ciples of operation and test procedures 


are described. Among the 64 circuits 


treated are d-c voltage regulators, video 


amplifiers, multivibrators, blocking oscil- 


lators, and mark generators 





Giant LeTourneau Sno-Freighter built on rugged backbone 
OF SHELBY SEAMLESS TUBING 


The LeTourneau Sno-Freighter is a 
huge six-section cargo carrier specifi- 
cally designed to travel over ice, frozen 
or compacted snow, bull-dozed trails, or 
rough brush land. It is presently in 
active use hauling fuel and other stra- 


tegic materials to radar stations along 
the Arctic Coast 
The Sno-Freighter “train” consists 
of a power control car and five cargo 
cars, each with a capacity of 25 tons. 
All of the Sno-Freighter’s car frames 
are constructed of Shelby Seamless 
Mechanical Tubing in diameters from 
2 inches to 8 inches. In addition, each 
of the cars is coupled to the one pre- 
ceding it through a universal joint and 
a long steel tube of Shelby Seamless. 
This constitutes the steering mecha- 
nism, causing each vehicle auto- 
matically to track the car ahead 
of it. The operator of the Sno- 
Freighter steers only the two front 
wheels of the power control car. 


There are many good reasons why 
Shelby Seamless Mechanical Tubing 
was chosen for the supporting frame- 
work of this magnificent mechanical 
marvel. Primarily, it offers the ultimate 
in strength and rigidity in proportion 
to its size and weight. Secondly, it is 
shock-absorbent, uniform throughout, 
dimensionally accurate, and possesses 
excellent machining and superior weld- 
ing properties. It is produced under 
rigid standards, and is available in a 
generous range of diameters, wall thick- 
nesses, various shapes and steel analy- 
ses. And it can be fitted to your specifi- 
cations, regardless of what they are. 
Our engineers will help you adapt 
Shelby Seamless to your requirements. 


NATIONAL TUBE DIVISION 
UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 


(Tubing Specialities 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, 
PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


G} sesy seamiess 
MECHANICAL TUBING 
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ANOTHER EXAMPLE OF HOFFMAN LEADERSHIP 
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TRACKING THE SUN 
_«tO POWER A ROBOT 
WEATHERMAN 
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3 The warld's first experimental sun-tracking solar energy converter has been 

¢ developed by Hoffman to “follow” the sun across the sky for maximu 

% utilization of the sun’s power. In a robot weather station, a solar | 
4 unit could supply power for the automatic and continuous transmission ¥@: 

: vital data to a distant Weather Central for analysis; would never require 


attention, except for periodic inspection. 

‘As a.result of this new breakthrough in solar energy achieved by Hoffman 
with vastly improved 120C Rectangular Solar Cells, the sun’s energy can 
be harnessed to power not only robot weather stations, but also transistorized 
radio receivers and transmitters, untended telephone relay stations and 
satellite signalling equipment. 

The new 120C Rectangular Cell—a product of Hoffman Semiconductor 
research—has an improved conversion efficiency of 10%, produces 15 | HOFFMAN TYPE 120C SOLAR CELL 
milliwatts of power per cell, yet costs less per watt of power generated than 
any previous solar cell! The long-range potential for Hoffman Solar Cell 
applications is virtually limitless. the size of original dise-type 

cells—permits “shingling” for 


New rectangular shape produces 
If you would like additional information on scientific and industrial more compact and efficient 
’ 


fivefold greater efficiency in ¥s 


applications of solar energy, the Hoffman Semiconductor engineering staff packaging 
will welcome your inquiry. 


an sEMICONDUCTOR 


A DIVISION OF HOFFMAN ELECTRONICS CORP 


930 Pitner Avenue, Evanston, Ill. + 3761 South Hill Street, Los Angeles, Calif. 
Formerly National Semiconductor Products - America’s leading manufacturer 
of silicon junction solar cells, power rectifiers, diodes, zener reference diddes. 
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TUNG-SOL 


Electron Tubes and 
Semiconductors 





TUNG-SOL ELECTRIC INC., Newark 4,N. J. 


SALES OFFICES: ATLANTA, COLUMBUS, CULVER CITY, DALLAS, 
DENVER, DETROIT, MELROSE PARK (ILL.), NEWARK, SEATTLE 
CABLE ADDRESS: TUNGSOL 
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MATERIALS PROGRESS 


George S. Brady 





The Steel Situation.—Aluminum, and titanium 


have been rapidly broadening their bases of usage, 


magnesium, 
and there has 
been increasing discussion in the engineering trade press of a 


“light-metals age.” In the meantime steel has lost none of its 


position as a basic construction material, and it is not likely to 


do so in the foreseeable future. Figures indicate that the industry 


has about 15 million tons of new steel capacity under construc 


tion, of which 6 million will be completed this year, bringing the 
rated capacity figure for 1957 to over 133 million tons 
Producing at a 90 per cent average capacity level (1956 pro- 


duction was at 89.6 per cent capacity), the industry should turn 


out 120 million tons of steel in 1957. This is an increase of 34 


per cent over the peak war year when the mills were working 


at 95.8 per cent of their capacity. In spite of this high rate 


of production, many industrial users are finding difficulty in 


getting orders filled, and deliveries on seamless pipe, structural 


shapes, and hot-rolled plates are many months behind 
Because of the general economic expansion and the broaden 


ing of the base of all materials’ use, the increasing alternate use 


of aluminum and plastics for piping, roofing, siding, and other 


applications has scarcely dented the steel picture. In fact, sev 


eral of the steel companies have gone into the manufacture and 


marketing of plastic pipe for corrosion-resistant uses and do 


not appear disturbed by the fact that aluminum pipe is taking 


over for other specialized uses 


Examination of the company news releases for the past 


decade does not indicate any great advances in new types of 


steels. Even the new low-nickel manganese stainless steels are a 


development of a type known for a long period. But all types of 


steels have been greatly improved. Uniform high quality of 
even common standard commercial types of steels is now com 
parable with quality standards found only in tool steels a few 
years ago 

Continuous research and development also has been directed 
toward the improvement of methods, and it can be said that 
now on a far higher technological plane than it was 
luring World War II 

Both United States Steel and Bethlehem 


ore that eventually may sup 


steel is 


Steel z working on 


direct-reduction processes for iron 


plant the time-honored blast furnace. Direct reduction with 


carbon monoxide. re 


ducing the ferric oxide FeeOs, appears to be 


hydrogen, or mixtures of hydrogen and 
possible either at 
low temperatures (900 degrees Fahrenheit) and high pressur¢ 
(400 pounds per square inch) or with high temperature (1,500 
degrees Fahrenheit) and low pressure. The processes are still 


in the experimental stage 


Shipbuilding. 
both commercial and naval shipbuilding, steel re 
hulls 


Steel ( 


Although aluminum is being employed more 
and more in 
mains the favored metal for \ new tanker nearing com 
at the Bethlehem 
example of the type of vessel that will make the 
The 46,000-ton deadweight ship is 


pletion »mpany's Quincy yard is an 
world less de 
pendent on the Suez Canal 
737 feet long, and will carry 16.5 million gallons of oil 

The British have just launched a new design of very speedy 
proved by tank tests at the 
Physical Laboratory. It is 139.5 feet long, 28 feet 
a molded depth of 14 feet. It was built upside 
down, with the deck panels laid first and the hull built upward 


all-welded trawler with hull design 
National 


wide, and has 
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For A-N-Ything In Alnico Magnets 
Sitiyfy ARNOLD” 


Naleriale 

Cast Alnico Magnets are most com- 
monly made in Alnico V, VI or III. 
Sintered Alnico Magnets usually are 
made in Alnico II, V or VI. Special 
permanent magnet materials include 
Vicalloy, Cunico, and Cunife. 


Enginccuing Deda 


Write for your copy 
BULLETIN GC-106B 
Contains useful data on Alnico Mag- 
nets, their physical and magnetic 
properties. Also lists stock items and 
standard tolerances for cast and sin- 

tered magnets. 


ADDRESS DEPT. 0-73 


March-April 1957 


Your best bet when looking for a 
source of Alnico magnets and assem- 
blies is Arnold—producer of the 
most complete line of magnetic ma- 
terials in the industry. Arnold can 
supply your need for any size or 
shape of Alnico magnet, as illustrated 
by the variety pictured above. 
Weights range ha a few ounces to 
75 pounds or more. Die-cast or sand- 
cast aluminum jackets, Celastic cov- 
ers, etc., can be supplied as required. 
Complete assemblies are available 
with Permendur, steel or aluminum 


*anor” 


bases, inserts and keepers as specified 
—magnetized and stabilized accord- 
ing to the requirements of the ap- 
plication. 

A wide range of the more popular 
shapes and sizes of cast and sintered 
magnets are carried in stock at 
Arnold. Unsurpassed plant facilities 
make possible quick delivery of all 
special orders. @ Let us handle your 
magnetron, traveling wave tube and 
wave guide permanent magnet require- 
ments, or any other magnetic material 
Specification you may have. 


wsw 6445 





TEAMWORK 


SEE OUR DISPLAY 
IN THE 
TELECOMPUTING 
CORPORATION 
BOOTH 

(2128 

L.R.E. SHOW 

N.Y. COLISEUM 


MARCH 18-21 
Whittaker gyros are 


designed and built by a staff 
of engineers and technicians 
that has remained practically 
intact for more than a decade. 
By working together, 

they have been able to produce 
gyros that are unsurpassed for 
strength, accuracy and 
reliability. The proof is in 
Whittaker’s overall customer 


rejection of less than 2%. 


DIVISION OF 


TELECOMPUTING Ce 


CORPORATION 
VAN NUYS, CALIFORNIA 


STANLEY 7-S511 
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to the keel of 12 prefabricated units welded with 8 main joints 
Named the Boston SeaAFoamM, it has a 900-horsepower Diesel 
cngine, 

lhe fishroom has an area of 9,000 square feet and is insulated 
and sheathed with wood. Anticipating possible future war use, it 
has crew quarters for 16 men, messroom, storage rooms, wir« 
less room, and single cabins for officers, that go far beyond the 


ordinary facilities of fishing craft 


New Aircraft Carriers—The new 59,900-ton attack carrier 
RANGER has more than 1,000 tons of aluminum in its construc- 
tion, used chiefly to lower weight in the superstructure. The 
elevator for shifting aircraft between the hangar and flight 
decks is entirely of aluminum, saving 34 tons in weight com- 
pared with a similar structure in low-alloy high-tensile steel 
\luminum plate up to 2 inches in thickness was used, employing 
inert-gas-shielded arc welding. It was built by the Newport 
News Shipbuilding and Dry Dock Company 

The welded all-aluminum elevator on the U.S. aircraft carrier 
Bon Homme Ricuarp, fabricated at the San Francisco Naval 
Shipyard, weighs only 26,000 pounds, compared with 45,000 


pounds for the old-style steel elevator. 


Molybdenum Alloy.—A molybdenum alloy that is stated to 
have higher structural strength at temperatures above 1,600 de 
grees Fahrenheit than any other commercial metal has been de 
veloped by the Climax Molybdenum Company. It contains 99.5 
per cent molybdenum, with 0.5 per cent titanium. The strength of 
the alloy at room temperature is above 132,000 pounds per square 
inch with elongation of 42 per cent, while at 1,600 degrees 
Fahrenheit it has a tensile strength of 88,300 pounds per square 
inch with yield strength of 76,500 pounds per square inch and 
elongation of 15 per cent 

It is recommended for gas-turbine buckets and vanes, resist- 
ance welding electrodes, and hot-working tools. It has good heat 
conductivity, and its electrical conductivity is 34 per cent that 


of cr ppc Ss 


Rhodium Plating.—A new process for rhodium electroplating 
developed by Sel-Rex Precious Metals, Inc., Belleville, N. J 


eliminates the cracking and peeling encountered 


with conve 
tional rhodium plate. The process, called Rhodex CS, is de 
scribed as giving a “compressively stressed plate” that counter 
acts the normal high-tensile stress of the rhodium metal. It is 


especially recommended for electrical and electronic applications 


Another new electroplating process, developed by the 4/han 


Plating Company, Chicago, Il is for brass plating. Call 
Albanizing, it enables close control of color to give uniform 
gold and lemon colors at all times in bright, dull, and satin 


finishes 


Improved Transformers.—The II’estinghouse Electric Cor- 
poration has been able to increase the kva ratings of trans- 
formers nearly fourfold in the last decade by changes in mate- 
rials, processes, and design techniques, The four major advances 
cited by Westinghouse engineers to obtain the results are: 
corona-free synthetic insulation, with placement of solid insu- 
lation parallel to equipotential surfaces; reduced internal clear 
ances with the corona eliminated; oriented electrical steel ca 
pable of higher flux densities and lower core loss with reduced 
core weight; directed-flow, high-volume, forced-oil cooling with 


high-heat transfer, reducing copper requirements. 
Natural Rubber and the Suez Canal.—The closing of the 


Suez Canal gave in a small way some tactical experience along 


the lines of what might occur in an emergency with stockpiled 
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NAVIGATIONAL SYSTEMS 


ELECTRONIC 
COUNTERMEASURES 









EQUIPMENT DESIGN 
AND MODERNIZATION 





FIELD ENGINEERING 


| COMMUNICATIONS 


HEWN N 
ay oN 
\ 


en ee 







COMPONENT DESIGN 





SOLID STATE 


PHYSICS 
= an] MISSILE SYSTEMS 
fy ae eee AND COMPONENTS 


If you're looking for contractual experience in 
MILITARY ELECTRONICS... 


...if you're looking for reliability of design, production and 





INTELLIGENCE 
SYSTEMS 


delivery...look to Motorola. Communications, radar, guidance 
systems—in all the fields symbolized here—Motorola has 

major contractual experience, backed by the collective abilities o! 
its large, seasoned engineering and scientific staffs. 





Here is the organization devoted exclusively to electronics—with a 
broad background in designing specialized components such as 
electro-mechanical filters, transistors, and in using plated circuitry, 
modules and encapsulated components. Motorola—fully 

qualified to develop and produce the most complex electronic systems. 


4} ELECTRONIC ib i i ; 
pes 4, ~| For more information, or a prospectus of complete qualifications 
and experience, write Motorola today. 





Positions open to qualified Engineers and Physicists 


MOTOROLA 


MILITARY ELECTRONICS DIVISION 2710 N. Clybourn Ave., Chicago, Ill, 
Other facilities; Phoenix, Arizona and Riverside, California 
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When the attack 
came on the canal, stopping all passage, 
the stockpile contained 1,200,000 tons of 


strategic materials 


rubber (this figure was released to the 
press). The rubber stockpile was subject 
to periodical rotation, with withdrawals 
required to be replaced with new rubber 
within 60 days. No actual reductions in 
stockpile content could be made without 
congressional approval. 

\bout 180,000 tons of the rubber in 
stock needed rotation, some of which was 
already far below grade. Buyers were 
taking 7,500 tons a month, 4,000 tons of 
the below-grade and 3,500 tons of the 
dangerously bad 

Various Government-industry meetings 
were held. New rubber enroute would be 
adquate to replace the normal rotation 
for the month ahead, but it was apparent 
that rotation purchases could not be in- 
creased unless the 60-day replacement pe 
riod were lengthened. However, unlike 
petroleum, the supply of which comes 
from points near the Suez Canal, rubber 
originates near the eastern tip of Asia, 
and can be sent through the Panama 
Canal. It was thus decided to increase 
orders for Far Eastern rubber to mak« 
up for the added time of the Panama 
route, and that the supply should normal- 


ize in about a month. 


[he Suez crisis accented the fact that 
natural rubber is no longer the strategic 
material it was during World War II. 
Only 39.1 per cent of the total rubber 
used in the United States in 1956 was 
natural rubber, including reclaimed, com- 
pared with 41.5 per cent in 1955 and 48.4 
per cent in 1954. It was estimated that 
synthetic-rubber consumption would in- 
crease to at least 62 per cent of the total 
for 1957 

The quality of synthetic rubber has im 
proved so greatly since the war that in 
au emergency synthetic rubbers can meet 
the needs for most military uses, and the 
relatively small quantities of natural rub- 
ber which might be needed could be ob- 
tained from Africa and Latin America 
Moreover, synthesis of isoprene (the 
chemical building block of natural rubber ) 
is now close to commercial accomplish- 
ment. 

Army Ordnance tests made in con- 
junction with the B. F. Goodrich Tire & 
Rubber Company indicate that the new 
synthetic “natural” rubber, Ameripol SN, 
is superior to natural rubber for military 
truck tires. Firestone’s Coral rubber is 
also a synthetic “natural,” and other com- 
panies likewise have this type of rubber 

An interesting development of the Suez 
crisis was that Mexico immediately an- 
nounced a 3-year program of planting 


more trees in its four rubber-growing 





HUNTER 


HEATING SYSTEMS 


FOR MILITARY APPLICATIONS 


Hunter heating systems are used for a wide variety of military applica- 
tions. They are standard heating and winterization equipment for many 
types of mobile shelters, military engines, generator sets, etc. and are 
designed to conform to military multi-fuel requirements. 


>» HUNTER SPACE HEATERS 


for mobile or portable military shelters, for 


Yr? 


ar 


radio, radar and guided missile control and 
maintenance installations. 


HUNTER ENGINE HEATERS 


for starting internal combustion engines at sub- 
zero temperatures, for trucks, generator sets, 


air compressors, etc. 


tom 


7 


HUNTER SPX TORCHES 


for a wide range of applications at sub-zero temper- 
atures. An unpowered open flame burner capable of 
being lighted with a match and operated on conven- 
tional fuels at temperatures down to 90° below zero. 
AS Capacity range—from 15,000 to 200,000 BTU. 


Write for Folder FB-N156 “Hunter Development and Production Facilities” 


HUNTE 


Manufacturing Co. 
30523 Aurora Rd., Solon, Ohlo 


Heating and Refrigeration Systems 





areas to fill its own needs completely and 
provide a possible surplus for export. The 
program also provides for the substitu 


tion of better tree strains. 


The Vohawh 


Supply Company is producing conveyor 


Plastic Conveyor Belts. 


belts of Du Pont’s Mylar polyester film 
for use in the foodstuffs processing and 
bakery industries. The belts have two 
0.003-inch sheets of Mylar laminated with 
an adhesive, and they weigh only 0.04 
pound per square foot. The belts are 
strong, resistant to oils and acids, ar« 
stable at varying temperatures, have good 
heat transfer, and the foodstuffs do not 


stick to them 


Irradiated Polyethylene—A new de 
velopment in irradiated polyethylene for 
strong, electrically conductive parts is the 
Vulkene 107-E of the General Electrii 
Company, Pittsfield, Mass. The parts are 


highly filled 


with carbon black and then irradiated 


produced of polyethylene 


They have a yield strength twice that of 
ordinary polyethylene 

The material is a black, semirigid 
plastic with a specific gravity of 1.05 and 
a tensile strength up to 2,600 pounds pert 
square inch. It will retain a strength of 
500 pounds per square inch at a tempera 
ture of 300 degrees Fahrenheit, whereas 
the melting point of ordinary polyethylene 
is around 210 degrees Fahrenheit. Its 
chemical resistance is also superior to 


that of regular polyethylene 


Polyethylene Pipe.—The Carpenter 
Stecl Company, long known as a maker 
of high-grade tool steels and alloy tubing, 
is now producing at its Union, N. J., 
Alloy Tube Division, a line of thin-walled 
rigid unplasticized polyethylene pipe rang- 
ing from to 4 inches in diameter witl 
wall thicknesses from 0.050- to 0.230-inch 
One grade of this PR-150 plastic pipe 
intended for high chemical resistance, has 
a maximum working pressure of 150 
pounds per square inch at 75 degrees 
Fahrenheit, and the other grade, for high 
impact resistance, has a rating of 125 
pounds per square inch at 75 degrees 
Fahrenheit 

The Society of the Plastics Industry 
states that plastic pipe sales in 1956 
totaled $55,000,000, an increase of 10 pet 
cent over 1955. It is rapidly replacing 
strategic-metals pipe in the processing 
industries for applications where high 
heat is not a factor 


Aluminum Castings——The Aluminum 
Company of America has been demon 
strating what can be done with aluminun 
castings by the plaster-mold process 
Smoothness and close tolerances are dis 
tinctive characteristics of the castings 
and the extra cost of the process is mort 
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THE NIGHT HAS A THOUSAND EYES 


Vital CLARY controls help guided 
‘maussiles “see” where they re gong... 


Helping missiles stay 
on true course is one of the vital jobs of 
Clary automatic controls. 
Six missile projects now use Clary-designed or Clary- 
manufactured controls as standard equipment -—the 
Navaho, Corporal, and four other classified projects. 
As Clary controls continue to prove themselves, their 
supreme reliability is becoming better known every day to 
guided-missile designers, and rocket and aircraft engineers. 


When precision and reliability are factors in your plans, please call on Clary 
for complete services, including: 


0S ‘cannes ors AUTOMATIC 


plete ans con by CONTROLS 
srototype sketches or drawings, ~“~.__-“ DIVISION 
MANUFACTURING Of = CLARY CORPORATION. 


precision components to DEPT. NA37, SAN GABRIEL, 
established drawings CALIFORNIA 


TYPICAL CLARY 
MANUFACTURED CONTROLS 


Corporal 
sSeTvo- 
Navah« . actuator 
— 


propellant -4 
valve ‘<2 


i 


Jet-engine 


aa Corporal 
Gyrosc pe 
after-burner 


actuator 


MANUFACTURER OF BUSINESS MACHINES, ELECTRONIC DATA-HANDLING EQUIPMENT. AIRCRAFT AND MISSILE COMPONENTS 
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Farnsworth , 


HAS THE ANSWER 


a 


oh 








said before the button 
is pushed 


a ... three...two...one... Fire! 
a tense finger pushes a button. 
WHoosH ... and a fiery missile un- 
erringly heads for its target. lt worked! 
Of course, it had to work. In atomic 
warfare there’s no second chance. 


Farnsworth, a division of International 





Telephone and Telegraph Corporation, 
developed the uncanny electronic test 
equipment that knows—before the but- 
ton is pushed. This not only avoids 
costly mis-fires or missed targets —it 
actually safeguards our very lives. 
This is another answer supplied by 
Farnsworth Electronics Company, 
where scientists and engineers of many 
related skills are applying the vast ex- 
perience and facilities of [T&T to solve 
many complex problems in the fields 
of electronics and communications for 


industry and the military. 


CAREER OPPORTUNITIES: There are important 
new openings on our professional staff for 
graduate engineers and scientists. Write for 
complete information, Confidential. 


FARNSWORTH ELECTRONICS COMPANY, Fort Wayne 1, Indiana 


A DIVIS:ON OF INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 
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than offset by weight saving and savings 
in machine work. An example mentioned 
by Alcoa engineers is air scoops for air- 
craft in rounds and rectangles up to 25 
inches long. The wall thicknesses are as 
little as 0.060-inch, with tolerances of 
plus or minus 0.005-inch, and with notable 


uniformity in the walls. 


Aluminum in Automobiles.—Use of 
aluminum for trim on passenger automio- 
biles nearly doubled on the 1957 models 
compared with those of last year. The 
average is about 5 pounds per car for 
trim alone, including window frames, 
moldings, grilles, emblems, and license 
plate frames. Most of the aluminum go 
ing into the 1957 cars is in automatic 
transmissions, engine components, powe! 
brakes, and power steering. Aluminum- 
fin radiators are being road-tested. 

The Metallizing Engineering Company 
Westbury, N. Y., has demonstrated by 
tests that the use of aluminum cylinders 
is practical with aluminum pistons by 
hot-spraying a coating of steel on the 
cylinder walls. The sprayed steel is wea 
resistant and makes a good bearing sur- 
face for the aluminum piston 

Analysis of the 1957 automobiles also 
shows the use of more zinc-base die cast- 
ings than ever before, the average being 
65 pounds per car compared with only 
32 pounds 5 years ago. They are being 
used for headlight assemblies, instrument 
cluster housings, window supports, door 
handles, window cranks, carburetor and 


windshield wiper parts. 


Magnesium Sheet.—The Dow Chemi- 
cal Company, Midland, Mich., has a new 
magnesium sheet that will withstand for 
long periods the heat generated at super 
sonic speed in missiles and aircraft. Desig- 
nated as Alloy HM21XA-T8, it contains 
from 1.5 to 2.5 per cent of thorium and 
0.35 to 0.80 per cent manganese. At a 
temperature of 600 degrees Fahrenheit it 
retains a tensile strength of 20,000 pounds 
per square inch. 


New Finishes.—Finishes with excep- 
tional resistance to oils, acids, alkalies, 
and solvents are now extensively made 
with epoxy resins, sometimes modified 
with polyester or other synthetic resins. 
They also have high adhesion to most 
surfaces. A new paint of this type for 
metal, wood, or masonry is Metax, of 
the Sealube Company, Wakefield, Mass. 
It has an epoxy base and gives a tough, 
adherent, and wear-resistant coating. 
Guardon, of Surface Coating Engineers, 
Inc., Kalamazoo, Mich., is another new 
finish based on a modified epoxy resin 
for metals or wood. It air dries in six 
hours or bakes to a hard and tough glossy 
finish in 8 minutes at 350 degrees Fahren- 
heit. Both these finishes come in various 


colors. 
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“The finished 
product is 
no better than 
its components. 
Harvey forgings 
assure top 
quality ... best 
s performance 
A purchase better sales. ’? 
order for , 
Harvey forgings q 
assures prompt Be: 
delivery, top 
quality, and the 


best competitive 
** Advanced . “a 


design and we 
engineering " 
demand \ 
precision . .. \ 
Harvey forgings 
fulfill the most 
4 demanding 
specifications. ’? 
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’ HAND FORGINGS ... PRESS FORGINGS ...NO-DRAFT FORGINGS... 


ALL ALLOYS ...IN ALUMINUM OR TITANIUM 


MAKING THE MOST OF ALUMINUM ... FOR EVERYONE 


Moe 
Shee) } HARVEY ALUMINUM SALES INC., TORRANCE, CALIFORNIA 


By * 
Harvey is a leading independent producer of quality alumi products in aii alloys antd sizes: 


“Rod.end bar, pipe, tube, hollow sections, press forgings, forging stock,! impact extrusions, structurals, special shapes, extrusions, 
screw machine products and other alsemnisium products, Harvey is alsa producing similar items in titanium and steel. 
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Only the men are flying 


The fact is, men beat birds at 
their own game. Even when our 
feathered friends are grounded, we’re 
aloft; flying ever higher, faster, safer, 
further. And, unbelievable as it may 
seem, more accurately. 

Among the companies spear- 
heading man’s conquest of the sky 
are nine of the GPE Group. Their 
contributions are basic—technologi- 
cal bench marks such as 

e the only compass systems 
that always know where north is, 
whatever the plane does, wherever 
it goes: Kearfott’s stable-platform 
gyro compasses; 


e the only simulators to meet 
the need for on-the-ground training 
in supersonic flight: famous Link 
jet simulators; 

e the only airborne navigation 
systems in operational use guiding 
planes automatically and with un- 
precedented accuracy — anywhere, 
in any weather: GPL Doppler auto- 
navigators. 

Inertial navigation, missile guid- 
ance, photoscience, and certain nu- 
clear power applications, are some 
other phases of aviation in which 
GPE companies are deeply and 
jointly involved. And while many of 


GENERAL PRECISION EQUIPMENT 


PRINCIPAL PRODUCING COMPANIES « Askania Regulator « GPL * Graflex * Griscom-Russell 
Hertner Electric * Kearfott * Librascope « Link Aviation « Pleasantville instrument * Precision Technology * Shand and Jurs * Simplex Equipment « Strong Electric 


the products of the GPE companies 
— particularly in the field of avia- 
tion—serve defense needs today, the 
important scientific advances they 
embody are “plowshares” for to- 
morrow. 

Aviation is but one industry in 
which GPE companies work. A bro- 
chure describing the activities of the 
group is available. More than a 
dozen basic industries are served by 
products resulting from GPE coor- 
dinated technologies and resources. 


CORPORATION 
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man aloft 
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The pilot — before he set eyes on this 
jet, before he set hand to the actual controls 
— had already “flown” it. He learned how, 
on the ground, in a Link F-102 Simulator 

one of more than a million fliers who 
have logged “Link time.” Millions more will 





Military 
measurably from the systems and equip- 
ments developed by GPL, Kearfott, Libra- 
scope and the other GPE companies working 
in aviation. Once these classified products 
are released for civilian use, everyone will 
enjoy their benefits 


flight and fliers benefit im 


The coordinated resources of the 
companies of the GPE Group, so ef- 
fective in anticipating and meeting 
the needs of flight, serve with equal 
effectiveness other industries suchas: 


Automatic Controls and Instrumentation 
Chemical and Petroleum 
Marine 
Motion Picture and Television 
Paper, Printing and Textile 
Power Generation and Conversion 
Steel, Mining, Transportation 


For brochure describ- 
ing the work of the 
GPE Group, write to: 
GENERAL PRECISION EQUIPMENT 
CORPORATION, 92 Gold Street, 
New York 38, New York. 
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ROCKETS AND GUIDED MISSILES 


Alfred J. Zaehringer 





Astronautics.—First test in the Van 
guard satellite series was made late in 
O the 


December 1956. Designated as T\ 


vehicle was a modified Viking rocket 
which carried a Minitrack transmitter as 
payload. This thirteenth Viking was fired 
vertically at the Florida test range and 
to a horizontal trajec 


( of 50 


then turned over 


tory. Reaching an altitude miles, 
the Martin rocket hit a top speed of 4,000 
miles an hour 

The Minitrack transmitter (to be used 
in the actual satellite) was ejected from 
the rocket at an altitude 


Next test in the / 


of 50 miles and 
tracked down maguard 


series is expected to be in the spring of 


1957 and will probably use the l’anguard 


or Viking as first stage plus the third 


stage solid-propellant rocket 
The X405 rocket motor for |’anguard 
by General Electric has been shipped to 


Martin for installation in the first stage 


Originally designed for wide-cut gaso 


line, the motor is now slated for kerosene 
Meanwhile, the second-stage rocket motor 
by Aerojet-General has been put throug! 
its tests 


and unsymmetrical dimethylhydrazine. Of 


The motor burns nitric acid 


“spaghetti” construction, the motor is 
formed of longitudinal aluminum tubes 
preformed to the desired contour and then 
joined together by brazu g or wel ling 
To provide support against the internal 
pressures that will exist in the chamber 


during firing, the external surfaces of 


the chamber are wrapped wi steel wire 


or fiberglass-impregnated plastic. The 
unusual tubular construction permits cir 


culation of the acid oxidizer through the 


walls thereby giving a cooled motor of 
exceptionally light weight 
At the Martin plant ix 


new vertical test and cl 


Baltimore, a 


eckout tool re- 


sembling a small grain elevator has been 


constructed for assembling the first Van 


guard vehicle. The tower is 97 feet high 
and can handle 2 vehicles at one time 


The top floor is 64 feet above the 
The fully 


ground 
and 5 floor levels are availabl 
assembled l’anquard will be 72 feet high 

In preparation for the satellite, the 


Smithsonian Astrophysical Observatory 


volunteer network of 
Dubbed 


the program will implement the full-time 


has established a 


scientific observers Moonwatch 


tracking stations now being established 


It is also expected that the new Bepoc 
printer-plotter will be 


IGY 


ultrahigh-speed 


and satellite pro 


used during the 


gram. Bepoc is stationed at the Aberdee 
Proving Ground Ballistic Research Lal 
oratory and is used to print records 


fast as the Army's Ordvac 
think 
First 


for late 1957 or early 1958. The Navy 


computer can 


shoot tor + anguard is now & 


also revealed that the third-stage solid 


1} + | , ] wT 
propelian rocket may aiso attam a 


“moon” status. The empty rocket motor 


used for 





case might be tracking but 


contain no instruments. Only the sphere 


will be instrumented 


The first stages will not reacl 


two 


orbital speeds. The Detroit firm of Brooks 


& Perkins has delivered the first of the 


21 inch-diameter, magne 


gold-plated, 


sium spheres that will form the actual 


satellite. At least twenty to twenty-five 
others are expected to be produced 


The 


beginning to shape up 
' ' 


future of other satellites is 


General Electric 


Company predicts that television trans 
I 


mission will be the first major commun 


cation service of future larger satellites 


A worldwide r\ system could be estab 


lished with only four evenly spaced satel 
lite stations traveling some 4,000 miles 
over the equator If a large satellite re 

lay station could be established at a 22,300 
mile-high orbit, the only 3. stations 


vould be needed to give world coverage 


would only act as a relay 


The satellite 


station, with conventional transmitting 
facilities being located on the ground 
Missiles.—Ever edging up in our weaj 
ons spectrum are the new ballistic mis 
iles \ prototype f Thor, the Douglas 


IRBM, is now at the Florida missile test 
range for preliminary checkout. Marti 
Titan ICBM is also being readied. The 
Titan project is getting large-scale q 
oxygen generating facilities at Marti 
Denver and Florida facilities. Aerojet 
General is now testing the large-tl 
Titan rocket engines. Convair’'s 
ICBM is being set up at three 
plants plus Florida facility 
The Air Force started to 


lish a special centet 


California 


estal 
to train men in har 
The bhas« 
Lompoc, Calif. The Air 
stated that this is not to 
Train 


for example, started 


dling of ballistic missiles will be 


at Camp Cooke 
Force, however 
imply that the missiles are ready 
ing for the Matador 
two years before the missile came dow! 
the production lines 


Several new deve 


lopments are expec 


855 





Guided Missiles (Contd.) 





to aid materially in the penetration of the 
heat barrier by the high-speed ballistic 
missiles. High-temperature “ceramic” 
electronics have been built by General 
Electric. Diodes have operated at 800 
degrees Centigrade, triodes at 600 de- 
grees Centigrade, amplifiers at 1,500 de- 
grees Fahrenheit. Although receiving ap- 
preciable heating, ballistic nose cones can 
be separated from the high-speed spent 
rocket and even retarded by rocket brak- 
ing. This technique could almost elimi- 
nate aérodynamic heating. 

Douglas Aircraft engineers predict that 
high-speed vehicles will glow red at 800 
degree temperatures. This radiation will 
cool the vehicle from the 6,000-degre« 
heat generated by hypersonic flight better 
than any known man-made cooling device 

Because of the cost and importance of 
an ICBM, reliability of present missiles 
will have to be 4,999 in 5,000. The state- 
ment comes from the General Electric 
Company which is engaged in “front-end” 
or nose cone development for ballistic 
missiles. The required reliability would 
be equivalent to using a car for fourteen 
years without a single breakdown 

The cruise missiles are in a mixed state 
of view. On the positive side are the 
This 5000-ton Farquhar Split-Die Forging Press is used Regulus and Bomarc missiles. Both N vavy 
to form components of oil-well control equipment. Regulus I and Regulus Il (supersonic, 


long-range) will be produced by Chance 


This Farquhar Split-Die Forging Press Vought of Dallas, Tex., under a $26 


million contract. Bomarc, the Air Force 


interceptor missile, is about ready for 


forms both bore and periphery seicien iesceies pin tba te 


Ford plant at Richmond, Calif., and al- 
ready has a site near Parks Air Force 


a 8 loam as —— . 
g n 0 n 4) a S t c a) a n 0 é ra t i 0 ni 3ase, Calif., for producing the Air Force's 
’ 250-300-mile-range antiaircraft missile 
\ B-57 jet bomber recently has been 
ified r the p ond 
The job was to press-forge parts weighing up to 2000 pounds having modifed S carry the whole front _ 
irregular contours on both the bore and the periphery. These parts in section of Bomarc for testing. Meanwhile 
service had to withstand working pressures up to 15,000 pounds _ reports have stated that Bomarc testing 
t solu- ‘ ? 
square inch and temperatures up to 1600 degrees F. The successful sc hes Gene well in Flastia 
tion was to put the job on a Farquhar Split-Die Forging Press. 

Chis Farquhar Split-Die Forging Press applies horizontal forces from m 
opposite directions as well as the normal down-action. The result is the seen results can be expected. Three 
production of high-strength parts with unusually clean surfaces whatever cruise aiissiles—the Snark. Reaulus 1. 
the contour. This cuts finish machining time to a minimum and provides und the Navaho have cut some crazy 
forgings with uniform physical properties and controlled grain structure . , . ; 
Reported production savings run as high as 25% with rejects kept to capers 
a minimum ; ; , The intercontinental Snark (5,000 mile- 

For your tough forming jobs, investigate Farquhar Split-Die Forging range) failed to respond on a test 
>resse - ‘ or co ste informatio ask for our recom- ; ‘ ; 
Pheer Renee paren Bho a ee and continued its flight into the jungles 

« < c < . 


As in any development, some unfore 


of Brazil—some 3,000 miles from Florida. 
Special Machinery Built to Your Requirements .. . \ir Force people blamed the failure on 
Our skilled staff will economically build your special machinery. We'll the intense vibration of its turbojet engine 
process your inquiry promptly The Navy Regulus I which previously 


A. B. FARQUHAR DIVISION had made many round trips (versions of 
The Oliver Corporation Regulus | are equipped with landing gear 


Press and Special Machinery Department 
York 35, Pennsylvania 


for recovery after flight), got out of 
hand and made a 120-mile flight across 
the Mojave Desert. The missile crashed 

i some three miles from Ryan, Calif. 
Be , Air PRESSES Navaho was set up for a 2,000-mile test 
/, t flight in Florida but cracked up after 
launching. The 5,000-mile-range missile 


Also Manufacturers of Farquhar Conveyors is set for more tests early this year. 
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ASP* 


can be friendly! 












* ATMOSPHERIC SOUNDING PROJECTILE 


“The Asp” we are talking about serves all mankind. 
It is a rocket vehicle that achieves 150,000 feet 

in 60 seconds! Up there, it collects new data in the 
interest of science. We are especially proud to have 
developed the solid propellant rocket motor in “The 
Asp” for the Cooper Development Corporation 
which designed and fabricated it. 








The Grand Central Rocket Co’s. acknowledged : au = 
leadership in solid propellant rocket power systems app > 
has attracted the finest engineers. We invite 

you to join our team. 


GRAND CENTRAL ROCKET CO. 


oe ee eee ll ee ee ee 





Please Direct Professional Applications 
To Leslie Van Dusen, Personnel Manager. 
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with Dow Corning 6 
Silicone Compound 


To protect threaded 
parts of bombs, 
rockets, artillery 

and mortar shells 
from corrosion, 
just coat them 
with a thin film of 
Dow Corning 6. 


An all-weather 
rust preventative, 
6 Silicone 
Compound keeps 
threads working 
free and easy 
even after lengthy 
storage in humid, 
dry or corrosive 
atmospheres at 
temperatures from 
—65 to over 400°F. 


Dow Corning 6 
continues to protect 
long after other 
lubricants fail. 
Water repellent and 
extremely resistant to 
oxidation, it will not 
gum up, thin-out 
or stiffen with age, 
and has no 
apparent effect 

on explosives. 


Write for 


FREE SAMPLE 


... and latest 
technical data 


ieled’ mete) i. ii, ic) 
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RECENT PATENTS 





This department on recent military-industrial patents is being published in 
ORDNANCE to keep our readers informed of the latest developments m these 
fields. The data are compiled by Melvin Nord, patent attorney, Detroit, Mich. 
Copies of patents may be obtained from the Commissioner of Patents, Wash- 
ington 25, D. C., at 25 cents each.—THueE Epitors. 


Maintenance Kit for Firearms.—U. S. 
Patent No. 2,744,275. Issued May 8, 1956, 
to Bernard B. Geltner: This invention 
provides a maintenance kit for cleaning 
and keeping rifles 
in order. The kit is 
closed 





shown in 
position in Figure 
1, and in operating 
condition in Figure 
2. The container 11 
contains lubricating 
oil for cleaning use. 
\ stopper 17 with 
a needlelike mem- 
ber 18 dips into the 
oil reservoir for 
applying drops of 
oil to various parts 
of the firearm. 
The receptacle 14 L— 
holds swabs of 
fabric. 

The elongated collapsible rod 21 is used 
for pushing swabs back and forth through 
At its end is a member 31 








——— 
Maintenance Kit 


the rifle bore 
provided with a slot 32 through which is 
threaded a strip of fabric which serves as 
a swab. The screw which holds member 
31 onto the end of the rod 21 is pointed, 
so that when member 31 is unscrewed, the 
screw may be used in the removal of 
pins in disassembling the firearm. When 
collapsed, the kit is cylindrical and is of 
such size as to be accommodated in a re- 
cess provided in the butt stock of the 


rifle. 


Cored Explosive Cartridge—U. S. Pat- 
ent No. 2754755. Issued July 17, 1956, 
Ruth and Ralph Vincent 
Wakefield. Assigned to Olin Mathieson 
Chemical Corporation: This invention 
provides a blasting assembly permitting 
rate and 


to John 


a wide variation in detonation 
strength without requiring the manufac- 
ture of a series of different explosive 
compositions. This is accomplished by us- 
ing an explosive cartridge in which an 
ammonium nitrate explosive forms the 
base charge and which is provided with 


a center core of TNT containing uni- 


formly distributed granular high explo- 
sive such as cyclonite. Variation of det 
onation rate is obtained merely by vary 
length of the center core. The 
varying the 


ing the 
strength can be varied by 


diameter of the core. 


Liquid Propellant—U. S. Patent No 
2,753,683. Issued July 10, 1956, to Don R 
Assigned to the Standard Oil 
provides 


Carmody 


Company This invention 
liquid rocket 
anhydrous nitric acid and a nitroparafhn 


Mixtures of this 


propellant, consisting ot 


such as nitromethane. 
type can be prepared with desirably low 
freezing points. About 60 to 70 per cent 
by volume of nitric acid containing not 
more than 5 weight per cent of water, 
and 30 to 40 per cent by volume of ni 
tromethane, will produce a mixture hav- 
ing a freezing point below minus 73 de 
Although this composi 
tion can be used as a monopropellant, it is 


grees centigrade. 


preferred to use it as the oxidizer in a 
bipropellant rocket unit using a hypergolic 
fuel such as triethyltrithiophosphite. 


Incendiary Pellet.—lU. S. Patent No. 
2,754,761. Issued July 17, 1956, to Nugent 
Dodds. Assigned to the Secretary of the 
Army: An incendiary pellet is provided 
which consists of paper, cloth, or similar 
material wrapped into a coil or roll, the 
roll having cavities at one or both ends 
and having phosophorus in one or both 
cavities. The phosphorus is kept moist by 
a covering of wet felt or similar material 
to prevent its spontaneous combustion. 


Ammunition Feed Booster.—l’. S. Pat- 
ent No. 2,757,576. Issued Auqust 7, 1956, 
to James E. Chapman. Assigned to the 
Garrett Corporation: This invention re 


lates to an ammunition feeding means 


for use in connection with universally 


mounted firearms of the automatic, rapid 
used in mili- 


such as those 


Specifically, it pertains to 


fire type 
tary aircraft 


a power-actuated booster especially 
ammunition to a 


The principal 


adapted for feeding 


gun of the heavier type 


objects of the invention are to provide 
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The proof of any guided missile is its 
performance. Not only is it necessary 
to provide accurate trajectory data in 
order to determine its effectiveness, but 
this must be made immediately available. 


To meet both requirements is the pur- 
pose of the AN/FPS-16 instrumenta- 
tion§ radar. This is the first radar 
devegoped specifically for Range Instru- 
mengation. It has demonstrated its 


“ 


Ree eS Oe 


‘4 
~ eels 








What does it do between 


HERE and... 





ability to track with accuracy in 
darkness, through clouds—under any 
atmospheric conditions—over extended 
ranges, and to yield data that can be 
reduced almost instantaneously to final 
form. This unit can also be assigned to 
plot performance of missile, satellite, 
drone and other free space moving 
targets. 


In the past, this data has depended upon 














For the 

TR @ OL 

the behavior 
pattern 

of a free space 
Moving Target 
can be directly 
calibrated” 

and immediately 


evaluated / 


optical devices, triangulation systems 
with long base lines and precision limi- 
tations, modified radar equipment and 
data reduction methods often requiring 
months for computation. The immediate 
availability of data evaluation provided 
by the AN/FPS-16, now being built by 
RCA under cognizance of the Navy 
Bureau of Aeronautics for all services, 
is a great forward step in Range 
Instrumentation. 


Defense Electronic Products 


RADIO CORPORATION of AMERICA 


Camden, WN. J. 
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Typical Motoresearch 
Equipment For 
Specific Applications 


vailable— 


RESEARCH and PRODUCTION FACILITIES 


for Electrical Power Systems 
to meet Military Specifications 


Motoresearch electrical equipment and power systems are de- 
signed and produced to meet unusual requirements. Our facilities 
include original development, production to existing design and 
the ability to modify for specific application. 


Typical Motoresearch equipment is illustrated. Direct current 
Power Supply is a component of Air Force Ground Control 
Approach System. A requirement for very close regulation under 
extreme conditions prompted the development. High Frequency 
Motor shown is for turret fire control. It develops % HP and 
weighs 2.5 pounds. Engine Generator is a self-sufficient 400 cycle 
power unit for Military application. Similar equipment includes 
Motor Generators, Control Units, and Geared Induction Motors. 


Send us detailed specifications and schedule quantity needs for 
your weapon system or related application. We will appreciate 
the opportunity to offer a proposal for your consideration. 


sfonesennct COMPA) 


1600 JUNCTION AVENUE, RACINE, WISCONSIN 


ae Gearmotors and 
peat cat Special Electrical Equipment Manugacturers 
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simpler construction than the usual boost 
ers, thus minimizing wear of the parts, 
and means for locking the belt after each 
advance so that rollback of the belt is 


avoided. 


Antisubmarine Weapon.—l. S. Patent 
No. 2,758 542. Issued August 14, 1956, to 
Solomon Burg: This invention combines 
a depth charge with an explosively inert 
rocket case for transportation over an 
air trajectory to the surface of the water, 
separation of the two occurring at water 
entry by the building up of internal hydro- 
static pressure. The weapon is launched 
in air and will not explode until it goes a 
prescribed distance under water, This dis- 
crimination between air and water is also 
obtained by the development of internal 
hydrostatic pressure. 


Jet Blast Deflector—U. S. Patent No. 
2,758,805. Issued Auqust 14, 1956, to Con- 
nelly L. Graham. Assigned to Northrop 
Aircraft, Inc.: This invention provides a 
means for instantaneously varying the 
forward thrust of a jet from a jet engine 
in order to change speed rapidly. Twin 
jets are used. Steering is accomplished by 
diverting one jet or the other, by moving 
a panel into the stream leaving the jet 
engine. Reduction in speed is accomplished 
by diverting both jets simultaneously in 


opposite directions. 


Quick-Acting Landing Gear—lU. S 
Patent No. 2758807. Issued August 14, 
1956, to Stanley Ryan. Assigned to 
Northrop Aircraft, Inc.: An _ airplane 
landing gear is provided which contains 
telescopic members which are operated by 
the gas pressure developed by firing an 
explosive charge in a cartridge. As a re- 
sult, the landing gear can be retracted 
very quickly. This is important in high- 


speed airplanes. 


Shaped Charges—l’. S. Patent No. 
2,757,611. Issued Auqust 7, 1956, to Jo- 
seph H. Church and Gregory J. Kes- 
senich. Assigned to the Secretary of the 
Army: This invention provides a charge- 
forming method for concentrating a “jet” 
for impingement on a target with greater 
force than obtainable in ordinary shaped 
charges. The charge elements are en 
cased in containers and separated by inert 
packing material which prevents sympa 
thetic detonation by virtue of detonation 
waves emanating from the walls of the 
containers. Cavities enter each charge 
Each portion of the assembly is circular 


in cross section. 


Hand Grenade—U. S. Patent No. 
2,762,303. Issued September 11, 1956, to 
Cecil C. Fawcett. Assigned to the Secre- 
tary of the Army: Describes a baseball- 
like grenade lethal at 15 feet but safe at 


a distance of 60 feet. 
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_ . ONE: OF OUR AIRCRAFT IS MISSING! 


IN FACT, IT NEVER GOT OFF THE GROUND. A PART i COMPLETE THE OVE! 


OF LOST IDENTIFICATION 


The U. S. Air Force, Navy, Army and 

expediting overhaul operations, with vast savings in labor time 
IDENTIFICATION AND PRODUCTION CONTROI 

Embossed, metal DASHAPLATES not only positively identif but by COLOR CODING, route disassembl« 
parts through varieus operations and direct their return for reassemb eltiecle) Come cceletile: tale), 


tags stand up under sandblasting, chemicals, degreasing, outside storage and general rough handli 


[The embossed data copies itself nt Vario ntrol forms throug! I n nious pocket-size 
I | 
DATAWRITER, saving transcription time an vo ng errors 


or write for information on how Dashew can help achieve maximun 


operational readiness of ALL your equipment, and cut overhaul costs with Dashew Selfwriting Ide: 


Call at our expense, if you desire 


tification Tags 


Write for a copy of 
LOCKHEED AIRC! 
SERVICE -INTERNATIONA 
report on how they 

aving $37,000 anr 

in overhaul operatior 

through installation of 

Dashew Selfwriting 


Ce oeletie teleimoritiisaitoall 


DASHEW BUSINESS MACHINES, INC., Dept. A-12, 5886 Smiley Drive, Culver City, California 
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Free 


- «+ new booklet on 
SILICONE LUBRICANTS 


CORPORATION 


D HIGAN 


UN BRUSHES 


also come from 


OLLER BRUSH 


The long life of these rugged Gun 
Brushes can be traced to their Fullergript 
construction, Brush material is.peteked, 
into @ metal channel, solidly. This an- 
chored-in-metal design produces a brush- 
ing face of maximum density. That is why 
these brushes do their job thoroughly and 
wear for a long period of time. 


INDUSTRIAL 


tHe FULLER BRUSH c0., 


862 


DIV. 


3585 MAIN STREET 
HARTFORD 15, CONN. 


REVIEWS 


Reviews in this issue by: 





Cor. Gerorce S. Brapy, consulting engineer, author, editor, 


Washington, D.C. 
Cot. Leo A. Copp, editor of Orpnance, Washington, D. ¢ 


electronics, Research and Di 


Wash 


Dr. J. B. Epson, consultant on 
velopment Division, Office, Chief of Army Ordnance, 


ington, D. C. 
historian, ordnance analyst 


F. W. Foster GLeason, military 


editor, Washington, D. ( 


McKnicnrt, U.S.A. ( Ret.) 
tall st. histori d former com xecutive. Fork 
metaliurgist, historian, ane orm company executive, or 


Md 


Cor. CHARLES wdnance enginecr 


Dr. Joun J. 
D.C 


O’ConNor, educator, author, editor, Washington 


Lrut. Cor. S. M. 
Washington, D. C. 


SMOLENSKY, engineer, Ordnanc: 


officer 


Atomic Energy for Your Business. By Arnold Kramish and 
Eugene M. Zuckert. New York: David McKay, Inc. 269 
pp. $3.95. 


WHIS is a beginner's handbook for businessmen in the atomic 
energy field. It seeks to encourage and prepare the entrepreneut 
for the economic and political game of atoms for profit 


Che brief 


introduction to nuclear physics in business and 


political terms has in places a certain piquancy. For example, we 
that 


detected in three railroad tank cars of gin! The 


are informed one drop of radioactive vermouth can_ be 
businessman 1s 
of current and po 


But he 


then led through a most impressive array 


tential industrial atomic-energy applications is warned 


that the long green pastures of profit may lie beyond many a 
rocky barrier of cost, time, and tribulation 


\tom in and “The 


first-hand authority and of 


The vigorous chapters on Che Politics” 


\tom Abroad” 


course reflect the viewpoint of the 


bear the mark of 
authors. Ordnancemen will 
may find his pri 
This 
brief, cogent chapter treats the innovation of nuclear technology 


be interested. However, the ordnance reader 


mary interest in “Specific Steps for the Businessman.” 


discussion of the 
of all 


into established organizations. It includes 


sometimes heartbreaking job of educating the “old dogs” 
echelons to an intelligent interest in a novel field 
Author Zuckert is a 


Author Kramish is an atomic-energy consultant for the Rand 


former Atomic Energy Commissioner 


Corporation. Their unique little volume should well serve its 


Epson 


intended purpose I. B 


The Soviet Union After Stalin. By Helene and Pierre Laza 
reff. New York: Philosophical Library. 254 pp. $6. 
HELENE and Pierre Lazareff, two distinguished French 
journalists, have recorded a vivid and fascinating experience of 
their six-week tour of Russia following the visit of the Comé 
die Francaise in 1953. This is the most informative and reveal 
ing report of its kind that has attempted to describe post-Stalir 
(Continued on p. 864) 
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Firing of 280 mm Atomic Shell at Las Vegas Proving Ground in May, 1953. This shell 





was designed jointly by Picatinny Arsenal and Los Alamos engineers and scientists. 


ARMY ATOMIC MUNITIONS ARE BORN 
AT PICATINNY ARSENAL 


Picatinny Arsenal at Dover, N. J., is composed of a group 
of Ammunition Development Laboratories responsible for 
Army ammunition technical development. Its responsibili- 
ties include research and development of ammunition for 
artillery, mortars, and recoiless rifles, mines, grenades, war- 
heads for bombs and guided missiles, and rocket propellants. 

One of Picatinny’s principal laboratories is the Atomic 
Applications Laboratory, which is responsible for Army 
research and development of atomic munitions. This Atomic 
Applications group operates as the nerve center for all activi- 
ties in atomic development for the Department of the Army. 

To execute its mission responsibility, the Atomic Applica- 
tions Laboratory draws not only on its “in-house” capa- 
bilities, but on the facilities of other Army arsenals, proving 
grounds, and on industry. Its “in-house” capabilities include 





{¢ FORD INSTRUMENT COMPANY 
DIVISION OF SPERRY RAND CORPORATION 
, 31-10 Thomson Avenue, Long Island City 1, New York 


Beverly Hills, Cal. ° Dayton, Ohio 


an engineering technical organization that uses the full facil 
ties and capabilities of the arsenal 

As well equipped as it is to solve the multitude of com- 
plex technical problems which confront it, Picatinny Arsenal 
has no greater asset than the long years of accumulated 
experience and unfailing loyalty of its career government 
employees. A recent example of its effectiveness is the crash 
program which resulted in the 280 mm Atomic Shell. 

Picatinny’s technical capabilities are utilized basically in 
expanding the frontier of mechanical, electrical and explo 
sive development. 

The scientific personnel in organizations such as the 
Atomic Applications Laboratory will determine America’s 
ability to meet potential aggressors with the most effective 
Atomic Weapons possible. 
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of unusual abilities can find a future at FORD INSTRUMENT COMPANY. Write for information. 
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In Ford Instrument Company shops, equip- 
ment being made under contract with the 
Army Ordnance Corps is precision machined. 
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“GULFCUT 


gives us longer tool life,” 


says Joseph Bonnafe, Shop Superintendent, 
J. W. Greer Company, Wilmington, Mass. 


Shop superintendents like Mr. Bonnafe, engineers and machine 
tool operators know that production can be improved and costs 
lowered through the use of cutting oils designed specifically for 
the job. And, they know they can get the right oil for every job 
from the complete line of Gulfcut Oils. Reports like these come 
from the field every day. 

. Stepped up production of 
aluminum caps 25%, increased tool life well over 100%, and 


From an aluminum plant: ‘ 


we're getting better threads.” 

From a plant working tough titanium-alloy stainless steels: 
“... results were phenomenal. Tool life increased over 40% and 
surface finish was improved 43 microns.” 

Your Gulf Sales Engineer can pin-point your cutting oil 
requirements—can help you improve shop efficiency through 
the use of the most suitable cutting oils for your needs. Contact 
him today at your nearest Gulf Office. 


GULF OIL CORPORATION 
GULF REFINING COMPANY 
1822 Gulf Bidg., Pittsburgh 30, Pa. 
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Admittedly, six weeks in any country is a very short time in 
which to grasp the mood, feeling, and yearnings of the people— 
Russia—and particularly a Communist Russia 
Nevertheless, the 
vivid picture of the stresses, frustrations, suspicions, drabness, 


particularly 
Lazareffis have succeeded in presenting a 
and emptiness of life under Communist rule 

Helene Lazareff, who speaks fluent Russian, has managed to 
delve into and depict many facets of life among the Soviets and 
particularly the attitude of the people to the régime since Stalin’s 


death.—STANLEY SMOLENSKY 


Military Heritage of America. By Col. R. E. Dupuy, U. S. 
Army (Ret.), and Col. T. N. Dupuy, U. S. Army. With 
foreword by Gen. Douglas MacArthur. New York: Mc- 
Graw-Hill Book Company. 794 pp. $10. 


Hi ERE is a book to be cherished by every student of American 
military history. It is an intriguing portrayal of our military 
record from the Revolutionary War, through the Civil War, 
the First and Second World Wars, and the Korean War. It is 
the work of two of our best qualified military historians 
Colonel Dupuy, pere, is well-known as a writer, researcher, 


soldier. Colonel Dupuy, fi/s, is following in his father’s 
footsteps. The father started as a reporter and feature writer on 
the New York Herald before his Army. He 
served on the SHAEF General Staff and the War Department 


Staff all his life and 
has written much on military 


Colonel Dupuy, the son, is professor of military science and 
during World 


and 


entry into the 


General He has been a student of war 


affairs 

tactics at Harvard University. On active service 

War II, he has also been a member of the Strategy and Policy 

Group of the Operations Division of the War Department Gen- 

eral Staff. 

The value of a particular phase of the history of the United 
States Army as with all history is in direct ratio to the scholar- 
ship and fidelity of the author. In this case the record clearly 
portrays with fidelity and conviction the skill of the authors and 
adds to the glorious record of the organization about which 
they write—L. A. Copp. 

Sherman’s March through the Carolinas. By John G. Barrett. 
Chapel Hill: University of North Carolina Press. 325 pp. 
$6. 

NEARLY 

Civil War are well represented in historical literature, both old 

Barrett of the Virginia Military Institute faculty 


all the campaigns and marches of the American 


and new. Dr 
has chosen to write of what is probably the greatest exception 
Sandwiched between the great “march through Georgia” and 
the surrender at Appomattox, the movement, though highly 
rated by General Sherman, is almost forgotten in the historical 
record of the war. 

It is thus a distinct service to historians which the author has 
performed, while the general reader will find a detailed picture 
of that strange, and rather appalling, potpourri of soldiers and 
rather than were led by 
documented, as it 


bummers which followed Sherman 
him. The incredible 
needs to be, for their actions seem almost to rival those of the 
Soviets in Hungary. Most striking of all is their hostility to the 
Negroes, who suffered even more than the whites 


The actual fighting was not notable, for the inevitable end 


record is thoroughly 


was in sight, but the triumph over terrible terrain and yet more 
terrible weather was a true feat of military engineering 

The book shows excellent research and solidly good w riting, 
but suffers somewhat from a complete lack of illustration and 
a paucity of maps, the only map being of the Battle of Benton 
route from Savannah to 


(Continued on p. 866) 


ville and of Sherman's general 


Raleigh —F. W. Foster GLEASON. 
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Battle for Manhattan. By Bruce Bliven, 
Jr. New York: Henry Holt & Com 
pany. 128 pp. $3.50. 


SINCE Sir William Glasdale led the 
English attack on Orleans in 1429, down 
to the British landing in 1773 on Man- 
hattan at East 34th Street, 
there had been little real change in war- 
What 


scribes as the 


what is now 


fare the author of this book de- 
“humorously overcau- 


tious” landing of the British was not 
much different from the toyland sallies 
of Glasdale, and the horizontal hip-firing 
of the cumbersome “Brown Bess” musk- 
ets was apparently less effective than the 
bolts from the 


longbows and crossbows of the old Eng- 


showers of arrows and 

lish archers 

= 
The 

account of 

Manhattan 

illustrate the sad results of unprepared- 


book is an interestingly detailed 
the 


Island 


British capture of 


It is useful today to 
ness and the wastefulness of trying to 
fight a war with untrained volunteers. A 
lesser man than Washington would have 
been utterly discouraged by the uncon- 
trollable panic of the raw militiamen and 
the helplessness of the inexperienced offi- 
cers. Nevertheless, General Howe's cock- 
sure grandiose plans lacked attention to 
detail and gave Washington the opportu- 


nity to save most of his army from cap- 
ture. The 
and much in tactics can be learned from 


book is well worth reading, 


it—Grorce S. Brapy. 


Arms and Armor in Colonial America. 
By Harold L. Peterson. Harrisburg: 
Stackpole Company. 350 pp. $12.50. 

BR ECOMMENDED as a standard work 

of reference by its The Com- 

of Military and His- 


torians, this book is an encyclopedic and 


sponsor, 


pany Collectors 


scholarly work on an esoteric subject. 


he author traces in detail the develop- 
ment of personal military armament and 
the Colonial period, 


equipage through 


linking this development with the coin- 
cidental history of political, civil, and so- 
cial advances 

Uncommon knowledge is dispersed 
For instance, there 


that 


throughout the book 
authenticated fact repeating 
breech-loading flintlock 
at the Battle of 


which is contrary to the opinion of most 


is the 


rifles were used 


Brandywine in 1777, 
military students that the first use of re- 
peating breech-loading rifles was during 
the Civil War. Or 
colonial 


that on at least two 


occasions authorities requested 
the British not 


with improved or more modern weapons 


to supply their colony 
because they might fall into the hands of 
the 
against the colonists 


subsequently be used 


This 


enemy and 


thought em- 


PRINT YOUR BOXES AS YOU svn 


\ 


Gottscho MARKOPRINTER machine prints wood, 
on the production line 


metal, plastic boxes 


The first practical answer to in-plant print- 
ing of completely assembled boxes—large 
and small—this machine is now effecting 
huge savings in ordnance plants through- 
out the country. The MARKOPRINTER ma- 
chine prints all identification copy and 
changeable dates, weights, lot numbers on 
all four sides and top of boxes simultane- 





ADOLPH GOTTSCHO, INC. 


an Peg 


ously ... automatically ...as part of the 
packing operation. Works on all kinds of 
boxes—with or without rope grabs, cleats, 
wire straps, etc. Eliminates labor cost for 
marking, and supply problems; reduces 
unit cost of boxes, inventory and space 
requirements. 


Write for full details today 


Automatic 
Production-Line 





ittsc 


Dept. J, Hillside 5, N. J. 
In Canada: RICHARDSON AGENCIES, LTD., Toronto & Montreal 


CODING, MARKING 
IMPRINTING 
MACHINES 


phasizes that history repeats itself, even 
in this late 
In handsome format and with excellent 


generation. 


illustrations, well-indexed and with a 


bibliography, this book is 
item.—CHARLES M¢ 


comprehensive 
truly a collectors’ 


KNIGHT. 


The Compact History of the United 
States Army. By R. Ernest Dupuy. 
New York: Hawthorn Books. 318 
pp- $4.95. 

WE have the largest Army in our his- 

tory. Our men in uniform have gained 

a great deal of professional and technical 

But the 

Regular and his family have lost, little 

by little, 


community of interest, and force of tradi- 


knowledge through the years. 


much of the close comradeship, 


tion enjoyed in the past. 
the foundations 


pride 


Our Army 


possesse Ss 


and unit Colonel 
that 


are 


for team spirit 


Dupuy believes the assembly line 


and automation fine things for the 
but not for the 
Lead 


the per 


production of machines 
production of soldiers and armies 
ership, tradition, and discipline 
sonal touch and control—bring efficiency, 
and that efficiency rests upon the founda 
tion of a corps of dedicated officers 

The 
series of such histories of the armed serv- 


current volume, the first in a 


ices, will do much to restore a sense of 
tradition and dedication in our Army. In 
short dramatic chapters Colonel Dupuy 
makes it possible for us to see our Army 
review from the eighteenth cen- 
close of the Korean war. All 
of us can take a legitimate pride in the 


pass in 
tury to the 


superb record of our ground forces. 

Today’s Army may be facing crucial 
problems related to that intangible flame 
called esprit de corps. But our Army has 
weathered many storms and crises. If it 
can recapture the spirit that characterized 
it will conquer any present 


it in the past 


deficiencies —JoHN J. O’ConNor. 

Facing the Atomic Future. By E. W. 
Titterton. New York: St. Martin’s 
Press. 379 pp. $5. 

Dr. Titterton’s book is designed as an 

aid to citizenship in an atomic democracy 

and well balanced, it 

antidote to the 


distorted 


Concise, factual, 


offers welcome current 


neurotic scurryings among 
images of atomic hell and paradise 

The author’s calm approach and factual 
presentation are aimed to remove the 
jagged tensions of ignorance and guide 
the reader toward an “emotional plateau” 
Titterton 


that the atomic future holds no promis« 


of mental vigor. Dr believes 


to human mice. Men must understand and 
respect but not fear the powers and as- 
pirations of their neighbors 

After a 
technology, 


presentation of basic nuclear 
the author outlines the known 


atomic achievements, needs, and plans of 


ORDNANCE 





You can’t buy this seal of approval oe. you ve 


got to earn it. You've got to be able to produce 
quality. Daystrom Instrument is doing it every 
day. Daystrom is proud of the quality record it 
has established in the industry ... and with 
all branches of the armed services. Fire Con- 
trol Systems, Communications Systems, Attack 
Directors, Mine Detecting Devices, Servo 
Control Systems, Pilot's Dead Reckoning In- 
dicators, Missile Test Equipment, Jet Engine 
Components and Assemblies and other critical 
electronic and electro-mechanical devices are 
but a few of the quality products that have 


been made by Daystrom Instrument. 


Division of | | ARCHBALD, 
Daystrom Inc PENNA 


DAY STROM INSTRUMENT 


SEE! Daystrom Booths 2905-2915 ~IRE Show -~- March 18 to 21! 
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WHAT'S 
THE FASTEST 
WAY TO 
CLEAN METAL? 


WHAT'S 
THE MOST 
ECONOMICAL 
WAY? 


Oakite’s 
FREE Booklet 
on Metal Cleaning 


answers many questions that mean better production, 
more profit for you. Just look at the table of contents: 


Machi 1 Fy thod 





Tank cleaning methods 
Electrocleaning steel Paint stripping 
Electrocleaning nonferrous metals Steam-detergent cleaning 
Pickling, deoxidizing, bright dipping Barrel finishing, burnishing 
Appiying iron ph hat ti Better cleaning in hard water 


r vw 


in preparation for painting creas 


Applying zinc phosphate coatings Treating wash water in paint 
spray booths 





Cleaning, removing rust and 


c ing for 
in one operation Machining and grinding 


Rust prevention 





FREE Write for your copy of this 44-page 
illustrated booklet. 


a 1 Service Rer Sentt in 
Principal Cities of U.S. & Canada 


Export Division Cable Address: Ockite 





. to know 
things * 
“ Some good 
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all nations. Weapons, industrial power, 
and radioisotopes are covered. The ac 
count of the Allied World War I! 
program and subsequent British and Aus 
tralian activities enjoy first-hand authen 
ticity—the author participated as a nuclear 
physicist. He is now professor of nuclear 
physics at the Australian National Uni- 
versity —J. B. Epson. 


BOOKS RECEIVED 


The Anatomy of Terror. Khrushchev’s 
revelations about Stalin’s régime. In- 
troduction by Nathaniel Weyl. Wash- 
ington: Public Affairs Press. 73 pp 
$1. 

Arms and Men. A study in American 
military history. By Walter Mill's 
New York: G. P. Putnam’s Sons, 302 
pp. $5.75. 

ASTM Standards on Zinc-coated Iron 
and Steel Products. Philadelphia: 
American Society for Testing Mate- 
rials. 143 pp. $2.25. 

Atmospheric Models. Compiled by Air 
Force Cambridge Research Center 
Philadelphia: General Electric Com 
pany, Missile and Ordnance Systems 
Department. 28 pp. N.P. 

Aviation Cartography. A _historico-bib- 
liographic study of aéronautical charts. 
3y Walter W. Ristow. Washington: 
The Library of Congress. 114 pp. $0.85. 

Brassey’s Annual. The Armed Forces 
Yearbook, 1956. Edited by Rear Adm 
H. G. Thursfield. New York: Mac- 
millan Company. 438 pp. $9.50 

Department of Defense Directory of 
Metalworking Machinery. 1956 edi- 
tion. Washington: U. S. Government 
Printing Office. $6.25 

Engineering Structural Failures. By 
Rolt Hammond. New York: Philoso- 
phical Library. 224 pp. $12 

Military Policy and National Security. 
Edited by W. W. Kaufmann. Prine 
ton: Princeton University Press. 274 
pp. $5. 

Principles of Insurance and Govern- 
ment Benefits for Service Personnel. 
By Capt. James M. Garrett, III, and 
associates in the social sciences, U.S.- 
M.A. Harrisburg: Military Service 
Publishing Company. 213 pp. $2 

Radioisotopes, the Wonder Tool. Edi- 
ted by Walter A. Shead. Washington : 
The Atomic Energy Guideletter. 91 
pp. $7.50 

Recruiting Volunteer Enlisted Men. 
By Col. Clark L. Hosmer, U.S.A.F. 
Washington: Industrial College of the 
Armed Forces. 81 pp. N.P. 

Tool Design. By Cyril Donaldson and 
George H. LeCain. New York: Mc- 
Graw-Hill Book Company. 557 pp 


$6.75. 


ORDNANCE 








EMO 4 


THE STORY BEHIND THE STORY @ 








WG a a a a a ee ee = - - = 





DO MILES 


Y/N 


PROBING THROUGH THE NIGHT, new 
Sperry radar warns of approaching tanks 
35-lb. radar set is powered by a small, 
silenced motor-generator. Secret of unit's 
extreme lightness is absence of bulky viewing 
tube — radar echoes produce characteristic 
audible signals instead of “blips” on a screen 
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ARMY HAS SILENT SENTRY RADAR 
FOR FRONT-LINE USE 


DAYLIGHT View of Sperry radar and forward observation team. Newspaper readers across the country learned recently the 
pe ee (r. S sscry20 a oe oe while second soldier 2ood news that Army troops will soon be able to call on the 
racks report vements . Unit s ies accurate 2 ; . 
tracks reported movements on plotting board. Unit supplies accurate world’s smallest radar set to warn of surprise over-the-ground 
elevation, azimuth and range data. 2 
——_ attack by an aggressor. The device greatly enhances the 
effectiveness of battle area surveillance. 










a 
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Developed jointly with the Army Signal Corps, this new 
Sperry portable radar instantly reports any movement of men 
or vehicles within a 3-mile range—at night, in fog or smoke. 
So accurate is the set that it detects one soldier walking half 
a mile away, even tells whether a vehicle has wheels or tracks. 

This new “Silent Sentry” is one more result of the joint 
efforts of our military leaders and Sperry to keep our defenses 
up-to-date. Like the Sperry MPQ-10 Mortar Locator, which 
tracks enemy shells and computes their origin for instant, 
accurate counter-fire, or the Sperry flight control systems 
which enable SAC bombers to fly to pinpoint targets anywhere 
in the world, it helps preserve peace by deterring aggression. 


cPtAR GYROSCOPE COMPANY 


DIVISION OF SPERRY RAND CORPORATION 











Major and vital components for jet engines 
produced by Fairchild Engine Division—i/n mass quantity, to highest precision standards 


Through skill, experience and production ef- proved dependable production performance in 
ficiency, Fairchild Engine Division manufac- mass quantity to highest precision standards. al 

tures such precision parts as turbine wheels, Now in Fairchild’s new plant at Deer Park, 

frames, diaphragms and turbine buckets for the Long Island, this production capability is in- FAI RCH i LD 
jet engines of some of America’s most powerful creased even more, and will be put to work ‘“S'™* P'V'S'ON * PEFR PARE A hem ® 
fighters and bombers. Subcontracting manyother wherever necessary to serve today’s ever ex- 
parts as well, Fairchild Engine Division has panding aviation industry. _ WHERE THE FUTURE IS MEASURED IN LIOHT-VEAROD 





A Division of Fairchild Engine and Airplane Corporation 
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Silicone Dielectrics 
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Silicone Molding Compound Has 
Superior Insulation Resistance 


While Dow Corning 301 Molding Com- 
pound is frequently specified for electri- 
cal parts because of its outstanding 
resistance to high temperatures, this 
versatile material also has electrical 
properties superior to comparable plas- 
tics at room temperature. Take insula- 
tion resistance, for example— 


The accompanying graph traces a sum- 
mary of tests run on four miniature 26- 
contact connectors molded by Continental 
Connector Corporation, Long Island City, 
N. Y. All plugs were identical in physical 
form, but each was molded from a dif- 
ferent material as indicated on the graph. 


Not only did the plugs made of 301 
Molding Compound have the highest initial 
insulation resistance, but their margin of 
superiority broadened substantially after 
240 hours at 96% RH. These tests were 
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conducted at room temperature; at ele- 
vated temperatures the superiority of 
the silicone molding compound is even 
more pronounced. 








Protect Current Transformer With Silastic Encapsulation 


Encapsulation in Silastic*, Dow 
Corning’s silicone rubber, has proved 
to be an ideal solution to the problem 
of protecting electrical and electronic 
components from vibration, heat, mois- 


ture and corrosive conditions. An 
excellent example is found in the 
new Type 5-kv current transformer 


made by Westinghouse. 


A highly compact unit designed for indoor 
metering or relaying applications, the SM-5 
transformer is the smallest, lightest and 
most durable 5-kv unit ever built. Silicone 
insulated throughout, the SM-S5 easily meets 
all ASA and NEMA standards. 


To further assure top dependability, the 
entire core-coil assembly is encapsulated 
in an attractive, one-piece silicone rubber 
jacket. This jacket remains resilient and 





retains its original dielectric properties even 


in locations to extreme changes 
in temperature and humidity. The silicone 


rubber also expands and contracts with 


subject 


the coil. As Westinghouse aptly describes 
it, “transformer performance is sealed 
in to stay.” rw. rec. u.s. pat. orr. No. 42 





New Pressure Sensitive Tape Offers 


Designers looking for new ways to cut 
production costs or to improve product 
performance are certain to find many 
applications for Permacel EE-3621, a 
glass-cloth-reinforced tape coated with 
a pressure sensitive Dow Corning sili- 
cone adhesive. 


Adhesion values for the new Permacel 
tape are exceptionally high at extreme 
temperatures. A l-inch strip holds— 


50 ounces at 1S5S0F 
30 ounces at room temperature 
74 ounces at —65 F 


TYPICAL ADHESIVE STRENGTH OF 
££-362) ON VARIOUS SURFACES 


Pound) per cam 











Outstanding Adhesion at —65 to 500F 

The tape remains tacky and flexible at 
—65F and does not become hard or 
brittle in SOO F. It retains 
excellent moisture resistance and dielectric 
strength at all temperatures. 


service at 


Permacel EE-3621 is supplied with a corru- 
gated glass cloth backing to minimize 
slippage of wire bundles in the production 
of electrical components. 


Although designed primarily for use in 
Class H motors and transformers, the 
silicone adhesive permits EE-3621 to be 
used for many taping applications where 
extreme temperatures are the order. No. 43 


More 


Send Coupon for 


Information 

















Performance like this is one of the reasons 

why Continental, among the world’s larg- DOW CORNING CORPORATION ‘ Dept. 8315 | 
Midland, Michigan 

est producers of connectors, reports ise adil te Al 42 43 

increasing interest in “301” molded units. | 

Already undergoing tests in guided missiles, NAME a 

industrial ovens and even kitchen ranges, TITLE 

301 Molding Compound is manufactured 

to meet Specification MIL-M-14E, Grade COMPANY 

MSI-30. Continental has announced that STREET of 

its entire connector line will soon be avail- 

able in 301 Molding Compound. No. 41 owe One. —_ 

ATLANTA @ BOSTON e¢ CHICAGO e¢ CLEVELAND © DALLAS ¢ DETROIT © LOS ANGELES * NEW YORK © WASHINGTON, D.C. 

Canada: Dow Corning Silicones Ltd., Toronto; Great Britain: Midland Silicones Ltd., London; France: St. Gobain, Paris 
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ARMY PACKAGE POWER 
REACTOR will go into 
= operation at Fort Bel- 
voir, Va. this Spring. 


“HONEST JOHN” 
1s produce d by f 


in quantity. 








WEAPONS FROM 


ge ALCO 
LEAD IN DEFENSE 


M48A2 tank, in volume production, is one result of ALCO’s exten- 
sive experience in defense items 


Since the Civil War, in every period of danger to the U.S., ALco 
has produced defense items and components quickly and efficiently. 
That experience is apparent today in modern weapons like the M48A2 
tank and the “Honest John” artillery rocket. And ALCO-built com- 
ponents are going into leading weapons of the Air Force and Navy, 
too. Both the “Terrier” and the “Snark” incorporate ALCO items. 


ALCO offers leadership in technology. The Army Package Power Re- 
actor, though not a weapon, illustrates ALCO’s success in atomics. 
Built by ALCO under an AEC contract, the APPR will operate at 
Fort Belvoir this Spring. ALCO has served as design agency for 
weapons like the M47 tank, too. 





ALCO has complete facilities. Seven plants in five states produce weld- 
ments, diesel engines, pressure vessels, springs, forgings, precision- 
machined items —almost anything made from steel. All types of 
assembly, including electronics, are also capably handled. 

For further information, including the brochure “‘What does it take 
to make a missile?” write Defense Projects, Dept. ON-1, P.O. Box 
1065, Schenectady 1, N. Y. 


ALCO 


ALCO PRODUCTS, INC. 


NEW YORK 


Sales Offices in Principal Cities 


Locomotives . Diesel Engines . Nuclear Reactors . Heat Exchangers 


Springs «* Steel Pipe + Forgings °* Weldments ¢ Oil-Field Equipment 


M48A2 TANK is built by ALCO as prime contrac- 
tor. Since the beginning of World War II, 
ALCco has produced thousands of tank vehicles. 
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improved 1957 Spicer Clutch 
Embodies New 
Performance Features 


This is the unit you're talking about when you 

y “HEAVY-DUTY CLUTCH!” 

This is the clutch that is engineered for the 
world’s heaviest automotive power transmission 
service. 

New and improved features of the 1957 Spicer 
Brown-Lipe Clutch for continuous performance 
in the most punishing on-and-off highway duty 
include: 


BUILT IN PARALLELISM @ NO BEARING FACE 
WEAR @ FAST, EASY ADJUSTMENT @ ADJUST- 


This is the 154” 2-plate Spicer Brown-Lipe Clutch 
with ceramic button-type facing material which in- 
creases torque capacity without increasing load 
or pedal pressure. 


MENT RESTORES ORIGINAL TORQUE CAPACITY 
@ LOWER HEAT ON SPRINGS @ REDUCED 
FRICTION @© SMOOTH PICK-UP @ PARTS 
INDIVIDUALLY BALANCED e@ RELEASE PARTS 
WITH CLUTCH @ CLUTCH BRAKE @ 


The 1957 Spicer Brown-Lipe Clutch can be furnished in 
single or two-plate models, with choice of ceramic 
linings on driven disc, also with bonded or riveted facings. 


DANA CORPORATION 
Toledo 1, Ohio 


SPICER PRODUCTS: Transmissions, Universal Joints, Pro- 

peller Shafts, Axles, Torque Converters, Gear Boxes, Power 

Take-Offs, Power Take-Off Joints, Rail Car Drives, Railway 

Generator Drives, Stampings, Spicer and Auburn Clutches, 
Parish Frames, Spicer Frames 
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New Gisholt 30 H.P. Turret Lathe features a 
compact, integrated headstock, bedframe 
design. Nickel alloyed components help 


Ss 


a 


keep the 12-speed unit running smoothly... 
dependably at top performance. Produced 
by Gisholt MachineCo., Madison, Wisconsin. 


Gisholt depends on nickel alloy steels for 
highly stressed parts in new saddle-type turret lathes 


In Chuck Screws —carburized type 3312 nickel chro- 
mium steels with wear resistance plus a tough 
case to prevent thread chipping, and a strong 
core to carry heavy torsional loads. 


In Certain Headstock Gears—type 4620 Ni-Mo case- 
hardened to provide wear resistance and strength 
with a minimum of distortion during heat- 
treatment. 


In Drive Pinions for Hexagon Turret Saddles—where 4340 
Ni-Cr-Mo steel quenched and tempered to 40-45 
Re has proved its uniformity and reliability 


through years of service. 


Three problem parts! Three practical solu- 
tions for Gisholt! All proved . . . with nickel alloy 
steels. What about critical metal parts in your 
products? 


Chances are, too, that solutions to the problems 
they present lie in the outstanding combinations 
of properties available from steels containing 
nickel. Why not take advantage of Inco’s availa- 
ble knowledge of the capabilities of nickel steels. 
Send us the details of your problem, and we will 
be glad to suggest possible solutions. 


67 Wall Street 


Inco THE INTERNATIONAL NICKEL COMPANY, INC, S20,.8%% 





exploring the universe: 


GENERAL DYNAMICS CORPORATION ¢ 445 PARK AVENUE, NEW YORK 22, N, Y. 
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First, Earth was all, 
then the Sun, and then our Galaxy 
of 100,000 million suns, 
“like sand... flung down by handfuls 
and both hands at once”. 
Now, we know our galaxy 
is but one among a billion galaxies 
where suns and earths 
and atoms are ceaselessly created 
by a Universe without 
beginning and without end. west atti enn 
Political corollary: If nations may 
forsake wars of aggression and deterrence 
for a cooperative deployment 


of earth’s resources to explorations 


in space and time, the new science of 


astronautics may lead us soon 
to the infinite plenty of the planets 


and the stars. 
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PERRY PLASTICS IGNITERS AND BLOWOUT DISCS 
KEEP AIR FORCE JATO UNITS DEPENDABLE, SAFE 


Heavy planes, like the B-47 you see in the Air 

Force photo, sometimes need help in getting 
off the ground. Short runways, added fuel, and 
extra striking power make an additional engine 
or two very desirable, especially for take-off. 
JATO—jet assist take off—does just that. For 
only one-tenth the weight each JATO unit gives 
the ship an extra engine during the critical 
moments of taking to the air. 


Before JATO could be a success, many prob- 
lems had to be solved. One of them was the de- 
velopment of an ignition system to set off the 
squib. This assignment called for a combina- 
tion of talents. Needed were experience in pre- 
cision metal working, knowledge of dielectric 
plastics, design and manufacture of an electric 
harness to be housed in a large screw-machine 
piece. Finally, the assembling of a finished prod- 
uct that could give accurate ohm resistance 
even under great hydrostatic pressure. 


But this was only part of the requirement. 
Something else was needed—a blowout assem- 
bly. After igniting, a JATO tank can become a 
live bomb unless a safety valve is built into it. 
We're proud to say that, on both counts, Perry 
delivered in full and on time. 


If you’re looking for a complete plastics man- 
ufacturing facility, check on Perry. We’re staffed 
and equipped to work in thermoplastics, thermo- 
setting, fiber-glass lamination and molded 
expanded polystyrene. 


You can count on Perry to suggest the best Air Force Photo shows B-47 getting boost from JATO units. At lower 
process for your requirement. May we send you left you see cut away view of igniter; center, JATO unit, and right, 
a free booklet? Write Dept. O. cut away of Blowout Tube Assembly made by Perry Plastics of Erie. 


Igniter is connected to an electric harness wired in- 
side the JATO unit itself. To ignite, cord is plugged 
into ship’s firing circuit. Cutaway shows how Perry 
Plastics engineered metal, plastic and fiber to pro- 
duce an efficient, low-cost ignition system. 


| 


Cutaway of Safety Blowout Assembly. Tolerances 
for this safety valve are very narrow. The disc will 
rupture on a variation of 50 pounds pressure plus or 
minus. Perry Plastics has delivered over half a 
million of these valves. 


PERRY PLASTICS, INC. 


ERIE, PENNSYLVANIA 
ORDNANCE 








AR peer 


~ 


thousands of | pounds 


ov 


T hensamlihd of an inch 


AN 
Pos ms 


STEAM CATAPULTS FOR NAVY Vi - 
CARRIERS cre made ct Bliss’ Canton Cae irtually no contract machining or 
plant. Shaft shown here is ground to ss = fabrication job is too large for Bliss 


special taper by mounting grinder pete a 
on lathe post and guiding it with a a q facilities. And Bliss’ record of long ex- 


specially bvilt duplicating device. ’ perience and successful performance 
on past contracts, both civilian and 
military, is your assurance of precision 
craftsmanship. In short, before you 
decide who's going to build it, it's wise 
to get a bid from Bliss. 


BLIS 


SINCE 1857 


NUCLEAR REACTOR CONTROL RODS E. W. BLISS COMPANY 
produced for the AEC by Bliss. Produc- General ‘Offices: Canton, Ohio 


tion requirements involve unusually pre- : é Y , 
cise machining and welding practices. Presses, Rolling Mills, Special Machinery 


Lx 


20-mm MACHINE GUNS. Here, —_— 
borrels ore given a salt bath heat Add these facilities to your own: 11 plants * 2,000,000 sq. ft. « An esti- 


treatment in Bliss plant. In addition mated $44,000,000 inventory of modern tools « Two Meehanite foundries, 
to production of 20-mm machine one iron and one steel foundry * Two fully equipped welding departments. 
guns Bliss manufactures cartridge 
case and shell making machinery 
ond other ordnance equipment. 


140-TON FORGINGS. The 70-foot 
tie rods for the great hydraulic 
presses built under the Air Force 
Heavy Press Program filled little 
more than half the 120-foot bed of 
this huge engine lathe. It is one of 
the more-than-100 lathes in Bliss’ 
675,000 sq. ft. Canton, Ohio, plant. 
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New Chance Vought guided missiie 


hikes range and strength of U. S. Missile Power 


880 ORDNANCE 


U.S. missile science takes a big step forward with the 
powerful Vought Regulus II, new Navy supersonic missile. 
Jet thunder and fire split the sky as Vought’s new supersonic 
missile Regulus 1] bores through the glowing dawn. 

This is the newest addition to U. S. Missile Power...a 
high-performance “bird” that has outpaced its own timetable 
and is now flying test and tactical training missions ahead of 
schedule. 

Regulus 11 combines flexibility and steady reliability with 
advanced speed, range and striking power to meet the tactical 
needs of today’s nuclear-age Navy. It is a talented missile. It 
can be carried between continents by long-range submarines 
and launched against far-inland targets, or stowed aboard a 
carrier and launched by catapult like any jet bomber. It can 
operate from cruisers or small surface ships. 
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Details of the new missile are classified. But with weapons 
like Vought’s Regulus I] now in the air, Americans can be 
sure that U. S. Missile Power is the world’s best. For both 
today and tomorrow, this ready power stands as a strong force 
for peace and as a mighty deterrent to aggression throughout 
the world’s explosive trouble spots. 


Scientists and Engineers: For outstanding op- oo MILITAR, 


portunities in the field of high performance air- a 
craft and guided missiles, write J. W. Larson, 
Assistant Chief Engineer, Chance Vought Air- 


craft Incorporated, P.O. Box 5907, Dallas, Texas *t917 To 1951" 


UGHT AIRCRAFT 


INCORPORATES OALLAB, THEHKAS 
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helps USAF BOMBING CHAMPIONS 
set new record 


Strategic Air Command's annual Bombing-Navigational competitions are the “World Series” 
of bombing tests. B-47 teams from Strategic Air Command bases throughout the country, flying thousands of miles 
in simulated bombing runs, performed remarkable feats of navigation and precision bombing. 
The culmination of long months of ground and air training, the bomb scoring results obtained 
were the best in the history of the competition. SAC teamwork, highly trained crews, and the most advanced 
navigational and bombing equipment all contributed to the gratifying results obtained. 


Data for determining the accuracy of the bombing runs was computed by the MSQ type of Command Guidance System, 
designed and built by Reeves Instrument Corporation. Tracking by radar, the system provides a continuous plot of the plane's 
ground position. The point of bomb release is plotted, and from it the point of impact determined 
to a very high degree of accuracy. The MSQ type of system can also be adapted to Command Guidance 
of fighter bombers for close support bombing and strafing of enemy positions. 


Reeves has designed and manufactured guidance and control systems for all branches of the Armed Services. 
We invite inquiries on projects where our experienced engineering and production facilities 
in the fields of missile guidance, radar, gunfire control and computing systems can be of service. 


See our Booths 1702-1708, 1.R.E. SHOW, 
New York Coliseum, March 18-21, 1957. 











RESEARCH and DEVELOPMENT ENGINEERS . .. find a rewarding career in Reeves expanding program 
in the fields of guidance, radar, automation, and computers. Positions available now at ail levels. Write to 
Engineering, Personnel Dept., Reeves Instrument Corp., Roosevelt Field, GardenCity, Longisland, New York 





REEVES INSTRUMENT CORP. A SUBSIDIARY OF DYNAMICS CORP, OF AMERICA, 215 East 91st ST., New York 28, N.Y. 
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RCA-—Firstto bring yourhome the stereophonic 


sound you've heard at movies 


With the development of stereo- 
phonic sound by.RCA Victor, 
recorded music and voices achieve 
depth, direction and realism never 
before heard in the home. 

You hear the music in perspective, 
as in the concert hall—strings from 
the left, brass from the right. The 
secret lies in amazing RCA Victor 
Stereophonic Tape, pre-recorded 
with two sound tracks. The attractive 
new RCA Victor High Fidelity 


Stereotape Player reproduces the 
sound through two separated groups 
of speakers . . . gives recorded music 
new dimensions. 

RCA, originator of many other 
“firsts” in sound, puts this miracle 
in your living room. And even now, 
RCA scientists at the David Sarnoff 
Research Center in Princeton, N. J., 
other fields of 


electronics 


are at work in 
**Electronics for Living’’- 


that make life easier, happier, safer. 


“VICTROLA” Stereotape Player. Two 
units—tape transport, amplifiers and 
3 speakers in one; 3 speakers in other 
8STP2. Both, complete, $350.00. Avail 
able also in matched luggage-styled 
cabinets at $295.00. 


°RADIO CORPORATION OF AMERICA 


ELECTRONICS FOR 
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NEW DEPARTURE i... BEARINGS 








HOW A DESIGN ENGINEER 
TAKES LOADS OFF HIS MIND! 
MWA ZAMS 


¢ aE 
One easily applied unit ball bearing—requiring no ie 
adjustment— provides ideal radial support and axial 
location in both directions for an infinite variety of 
shaft mountings. If a ball bearing is used at the 
other end of the shaft, it floats—takes radial load 
only. Or the other bearing may be a plain bushing, 
or any radial, anti-friction type the designer may 
elect. No headaches over shaft expansion or normal 


machining errors. 








Also, ball bearings equipped with snap rings permit 
simpler mounting methods. Bearing housings can be 
bored straight through without inside shoulders. The 
snap ring gives the bearing adequate axial location. 
In addition, New Departure ball bearings can be 
self-sealed and lubricated-for-life, allowing still further 
design simplifications. 


Check into this for greatest simplicity and economy 
in your designs. Remember—no other bearing 
except dual type or single bearings used in opposed 
pairs can equal this load service. 





Let New Departure ball bearings help take a design 
load off your mind. Write New Departure today 
for all the facts. 


SEE ''WIDE WIDE WORLD" SUNDAYS—NBC.-TV | 


BALL BEARINGS MAKE GOOD PRODUCTS BETTER 





NEW DEPARTURE @ DIVISION OF GENERAL MOTORS e BRISTOL; CONN: 
884 ORDNANCE 
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A recent short-wave broadcast from Melbourne, Aus- 
tralia... received in Syracuse, N. Y. (over 10,000 
air miles) with no perceptible flutter or fading . . . is 
further proof that General Electric's new radio tech- 
nique . . . Synchronous Amplitude Modulation’. . . is 
the solution to the problems of long-range radio 
operations. Its concept and operation are uniquely 
simple . . . SAM* is compatible with all present forms 
of radio equipment... its opera- 
tors need no further specialized 


























Message from 
Melbourne 


training ... yet it preserves complex wave forms 
even while handling the Doppler effect. Its sup- 
pressed-carrier, double-sideband transmission and 
synchronous reception promise significant savings in 
weight and cost. Of paramount importance is SAM's* 
resistance to jamming and interference. Here again, 
is a vivid example of LMEE's invaluable contribution 
to pmogress...in furthering new uses for electronics. 
For the very latest information 
on SAM*...write Section B 


Aviation EDectronies Producte Quolude: 


WEAPONS CONTROL RADAR + SEARCH RADAR + INDICATORS AND DISPLAY + 
MISSILE CONTROL + AIRBORNE SONAR « COMMUNICATIONS 


COUNTERMEASURES + NAVIGATION 
* FUZES + AUTOMATIC TEST + DATA PROCESSING 


Progress /s Our Most Important Product 


GENERAL 


@B ELECTRIC 


LIGHT MILITARY ELECTRONIC EQUIPMENT DEPARTMENT 
FRENCH ROAD, UTICA, NEW YORK 























THE PROBLEM — Industry and Government are engaged 
today in a gigantic effort to develop new alloys and stronger 
metals. The future security of America depends on the success 
of this program. Powder metallurgy, possessing unique advan- 
tages not common with any other process, can solve many of 
Z the tough metallurgical problems created by the jet age. 
THE FACILITY — Metal Carbides, a pioneer in powder metal- 
lurgy, is well qualified by the experience of the past 25 years 
to help solve your particular problem. Our modern, well- 
equipped plants of over 100,000 sq. ft. are at your disposal, 
manned by skilled technicians and metallurgists capable of per- 
forming every technique known to powder metallurgy. Here are 
the facts: 


THE PROCESS — Our equipment is varied and complete. 
Cold pressed and sintered parts can be processed in a vacuum 
or controlled atmosphere. Hot pressed parts can be produced 
up to 30” in diameter, up to 100” in length, and up to 5000 Ibs. 
Other available processes include vacuum casting, centrifugal 
casting, hot forging and vacuum impregnation. 


HEAVY METAL 
THE MATERIAL — Our experience covers the processing of 


(HIGH DENSITY ALLOY) < , : 
carbides of tungsten, titanium, tantalum, molybdenum, chromium 


a=. and columbium. Extensive experiments have also been con- 
=a 3 ‘ ducted with various borides, silicides and oxides. Combinations 
of metals and ceramics have been developed which show great 

promise, and new possibilities seem unlimited. 


THE ANSWER — Metal Carbides has found that by com- 
bining the best features of the above processes — with the right 
combination of metals and materials — totally new advantages 
result. Whether you require a structure that is porous, dense or 
tough —or a material that will withstand heat, corrosion or 
shock — let us put our experience to work helping you reach 
your objective! Metal Carbides Corporation, Youngstown 7, Ohio. 


Send for new 84-page Catalog No. 55-G. 


COMPRESSOR BLADES AND 
TURBINE BUCKETS FOR 
JET ENGINES 


WIRE, WRITE or PHONE particulars of 
your problem or objective and we will 


advise promptly what our Powder Metal- HOT PRESSED AND SINTERED CARBIDES - VACUUM METALS 
lurgy technique can do for you. HEAVY METAL . CERMETS - HIGH TEMPERATURE ALLOYS 
| OVER 25 YEARS’ EXPERIENCE IN TUNGSTEN CARBIDE METALLURGY 
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Frozen on the outside, 


warm and ready to 


go on the inside! 


The*Mars"* makes the difference 


EXTREME COLD in Arctic operations has little effect on 
the compact, reliable Mars auxiliary power unit used 
on the Boeing KC-97 tanker. Often running continuously 
day in and day out, the dependable Mars-powered gen- 
erator set keeps the cabin comfortable at below-zero 
temperatures. It supplies electric power also for engine 
preheating and starting systems as well as for other aux- 
iliary equipment. 

Solar’s 50 hp Mars gas turbine is the heart of the 
airborne power unit. The Mars engine weighs less than 


WRITE FOR BOOKLET 
New brochure describes 
Solar gas turbines—how 
they work, advantages 
they offer. Ask for a copy. 


*Mars is the registered trade mark for Solar’s line of 50 hp gas turbine engines. 
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100 pounds, is smaller than a two-foot cube. It starts 
easily from 130F to —65F ambient temperatures, oper- 
ates on a variety of fuels, is simple to maintain, and 
requires infrequent overhauls. In addition to the KC-97, 
Mars auxiliary power units are employed on the Doug- 
las C-124C, the Lockheed C-121C and Convair C-131B. 

Perhaps the Mars gas turbine can help solve your 
need for a light, compact, powerful engine. Write to 
Dept. C-128, Solar Aircraft Company, San Diego 12, 


California, for more data on the Mars gas turbine. 


SOLAR 


AIRCRAFT COMPANY 





The Douglas X-3, 
used in heat 
dispersion studies. 





With aircraft that top 1000 mph now in military service, the problem 
of heat dispersion gets growing attention from Douglas engineers. 
Once called the heat barrier, science now uses a more accurate 
term, thermal thicket. The faster you fly through the earth’s atmos- 
pheric blanket, the further into the thicket you get .. . 
At Mach 2, twice the speed of sound, a plane’s skin temperature can reach 275°F. 
At Mach 3 it leaps to 650°F, and at Mach 5 hardened steel wilts like lettuce... 
Douglas is attacking this heat problem on many fronts. Air condi- 
tioners powerful enough to cool a theater were tested in the famous 
X-3 research plane seen at left. In current Douglas missiles, amazing 
advancements are being made in the design of heat-resisting mate- 
rials and structures. This knowledge will speed the solution of the 
thermal thicket problem for piloted aircraft. 


ORDNANCE 
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The Douglas Aero-rotor, an 
instrument that blasts out high 
velocity gas at temperaturés 
upward of 3000 degrees Fahren- 
heit, helps in research for 
materials to withstand high tem- 
peratures and jet velocity erosion. 
Other work now on the boards at 
Douglas ranges from designs for 
the practical application of 
atomic power to the complete 
design and building of inter- 
continental missiles — and even 
includes the engineering for a 
space platform first considered as 
early as 1946. 


Depend on 


DOUGLAS 


. first tn. Aviation 
i, 
cit ; < 











Time: 1957-58 
Place: Quter Space 


Launching Platform: Loewy 





AROUND THE WORLD IN 90 MINUTES. Artist’s conception of the first man-made satellite, which will circle the earth 
in 90 minutes as it hurtles through space 300 miles from us at a speed of more than 18,000 miles an hour, 


Loewy-Hydropress builds 
earth satellite launching platform 
Under Project Vanguard, the launching structure for the earth’s 


first man-made satellite has been designed, built and installed by 
Loewy-Hydropress. This platform will be used for both testing and 





firing the huge 3-stage rocket and will measure its weight and pull 
during static firings. Loewy-Hydropress, under its subcontract with 
The Martin Company, Baltimore, prime contractor for the rocket, 
is in charge of complete stand instrumentation and support stand 
mechanisms, as well as of utilities and preliminary research, such 
as heat stress analysis. 

The same talents that have successfully met the challenge of 
Vanguard are solving unprecedented problems in the Fleet Ballistics 
Missile Program, the Intercontinental Ballistics Program, and 
other major tactical missile operations. Also making a vital contri- 
bution to Project Vanguard is the Electronics and Instrumentation 
Division of Baldwin-Lima-Hamilton. 

Loe Hydropress experience in missile launching systems, 





together with its engineering and complete fabricating facilities, is 
< at your disposal. Take advantage of Loewy’s exceptional back- 


in 7 - ground and wide range of creative skills. Write us today, Dept. H-3, 
Artist's conception of Vanguard rocket carrying earth's * . 
first man-made satellite as it is being launched. for full information. 


Loew y-Hydropress Division 


BALDWIN : LIMA: HAMILTON , 4 


111 FIFTH AVENUE, NEW YORK 3, N.Y. Rolling mills * Hydraulic machinery ¢ Industrial engineering 





Foster Wheeler’s exceptional facilities for 


HEAVY FABRICATION 


can solve your toughest forming, machining 


and welding problems 


This huge, 8000-ton hydraulic beam press easily per- 
forms bending and forming operations on steel plates 
up to 9 inches thick and 39 feet in length. 





Here, on one of the largest double housing planers in 
the country, welding grooves are machined in one half 
of a cylinder for a large pressure vessel. 


Twin arc automatic sub- 
merged arc welder joins two 
longitudinal half shells for a 


, a | 6-inch thick pressure vessel. 
Weg | €. 
: _ \ 


é - o 
» 


Ne 


With four large and exceptionally well equipped plants — 

at Carteret, N.J., Mountaintop, Pa., Dansville, N.Y. and St. 

Catharines, Ontario — Foster Wheeler offers a unique fabri- 

cating service to industry. High-pressure vessels, heavy-wall 

pipe and unusual weldments to Code requirements and be- 

yond, as well as your lighter fabrications, can be produced 
by the most modern and ef- 
ficient methods, with sub- Py 
stantial savings in time and y 
cost. 


For More Complete Information on Foster Wheeler fabricating fa- 
cilities, send for your copy of our new, 20-page Bulletin No. GS-56-4. 
Foster Wheeler Corporation, 165 Broadway, New York 6, N.Y. 


FOSTER \f] WHEELER 


NEW YORK * LONDON « PARIS «+ ST. CATHARINES, ONT. 


March-April 1957 











RESEARCH ENGINEERS 


Challenging positions are available in research and 
development for men with B.S to Ph.D. degrees in 
physics or mechanical engineering and experience or 
interest in the fields of rocket propulsion, ballistics, 
and ordnance. 


We offer you an opportunity to use your initiative and 
creative ability in an atmosphere conducive to ac- 
complishment. These positions afford association with 


some of the leading engineers in this field. 


Excellent employee benefits including tuition-free 


graduate study. Please send resume to: 


Mr. J. A. Metzger 


ARMOUR RESEARCH FOUNDATION 
of 


Illinois Institute of Technology 


10 West 35th Street 
Chicago, Ill. 


TINY PACKAGE 
FANTASTIC 
PERFORMANCE 


HAYS 


“MESURFLO” 
CONTROL 


NEW PATENTED 
WATER FLOW Device | 


*True, accurate way to obtain 





specific flow rate regardless of 
pressure, to 150 psi. 


Wide range of flow rates; 
variety of pipe sizes 


«Low cost 


e Request 

















Folder 231 


SUPER -PERFORMER! 


HAYS “ELECTRO-MESUR- 
FLO” + COMBINATION 
SOLENOID VALVE, 
STRAINER, AND FLOW 
CONTROL. LOW COST. 
REQUEST FOLDER 217. 


INDUSTRIAL SALES DIVISION 
HAYS MFG. CO. 
818 WEST 12th STREET 
ERIE, PA. 


LICENSEE FOR EUROPE AND AFRICA: BIRFIELD INDUSTRIES, LTD 
STRATFORD HOUSE, STRATFORD PLACE, LONDON, W. 1 ENGLAND 








ENGINEERED 
HEATING ay arpggean 
292 2s ee DESIGN 
SPRAYED-ON « FILM TYPE 


for contour shapes 


LIGHT: Weight 1/10 lb. per sq. ft.; only .012” thick 
STRONG: Withstands severe thermal shock 


THIN: Near zero thermal inertia. Reduces 
power requirements due to maximum heat 
transfer properties 

RESISTANT: Resists electrolytes, water, oils, 


abrasion and weathe T 


WIDE RANGE: Operates any voltage; 6 volts D.C. 
to 220 volts A.C. 





1 Send for TECHNICAL LITERATURE 
FREE! and BROCHURE on Electrofilm fiim- 
type Heating Elements 


Dept. QH-1 
P. O. Box 106, North Hollywood, Calif. 
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“An infinite capacity for taking pains”’ 


The above familiar phrase is usually given as a definition 
of genius. We borrow it as a job description. 

The lengths to which our Quality Control people go, 
to insure the reliability of our complex products, are truly 
painstaking, and are applied equally to components we 
make ourselves and those we purchase from outside 
suppliers. 

For example, consider vacuum tubes, the heart of 
hundreds of projects in our Electronics Division. No spot 
check satisfies here (even if that’s all our customer speci- 
fies) ——but a whole series of critical tests, including such 
precise evaluations as these: 

Inspection of tube characteristics to rigid Stromberg- 
Carlson specifications—performed on special equipment 


sc 
iS 


ae 


A DIVISION OF GENERAL 
General Offices and Factories at Rochester, N. Y.—West Coast plants at San Diego and Los Angeles, Calif. 


which can do in a half-hour what would take days on con- 
ventional testing devices. 

Inspection by X-ray, looking for deeply hidden poten- 
tial faults which could cause malfunction at any time after 
first use. 

Inspection by microscope, seeking welding faults, minute 
cracks in glass, and even infinitesimal loose particles inside 
the tube. 

And tubes are only one concern. All components must 
pass similarly rigid tests, to assure operating performance, 
ruggedness and reliability in the completed equipment. 

You can’t put a price on “taking infinite pains.” You 
can place your confidence in a company where this is 


everyday procedure. 


STROMBERC-CARLSON COMPANY 


OYNAMICS CORPORATION 














Prectston-~eeried 


ELECTRO-MECHANICAL ASSEMBLIES 
FROM PILOT STAGE TO PRODUCTION EFFICIENCY 


|S gt you a new product on the design 
boards? Do you have a new contract 
for radar, missiles, computers or other 
electro-mechanical devices? Then let Atlas 
help you from pilot stage to production 
efficiency. 


Atlas experienced production and meth- 
ods engineers layout the job using new 
cost-cutting methods, and improved proc- 
essing techniques. Atlas toolmakers build 
dies and fixtures to implement these 
plans. Atlas skilled mechanics and assem- 
blers produce prototypes to your exact 
specifications on a job basis, and can follow 
thru with production. As many men, ma- 
chines and hours of work as your electro- 
mechanical unit requires and no more. 





Atlas furnishes the practical engineer- 
ing step between idea and production line. 
We’ve been “‘precision-eering”’ on a con- 
tract basis for more than a quarter of a 
century. May we work with you? Write 
for booklet ‘‘Precision-eering Electro Me- 
chanical Equipment.’”’ ATLAS Precision 
Products Co., Philadelphia 24, Pa. (Divi- 
sion of Prudential Industries). 


“ Powe Mrawug Board... toe Production Lire” 


Precision Froducers 
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TO GET 
DEPENDABLE et Superior Facilities 
ACCURATE oe gi 
PROMPT Cs Engineering 
METAL STAMPING LT . 
SERVICE Close inepoctions 
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KOHLER 
| PRECISION CONTROLS 


! 
| 
J 





for varied applications 


You can rely on first quality and prompt deliveries 
when you specify Kohler precision controls. Kohler Co. 
has complete facilities in one plant, under unified super- 
vision, and an organization trained in sand-casting, 
forging, machining, plating, anodizing, assembling, test- 
ing and inspecting. Confidence in Kohler produc ts has 
been developed through years of experience in the 
manufacture of plumbing fixtures and fittings, heating 
equipment, electric plants and gasoline engines. 

The Kohler line includes a wide variety of valves 
We are thoroughly and fittings for jet engines, diesel engines, military, 
Smiter wah “Old Hands” at commercial and private airplanes, automobiles, trucks, 
faspection ‘ : tractors, electronic test equipment, agricultural and 
requirements, cold forming in industrial machinery. Write for information. 


specifications, 


and procedures. all metals. 
Send for latest brochure 


a KO H L E R OF KO H L E R 


Westboro, Massachusetts 
CARLSTROM PRESSED METAL CO., INC. 








Kohler Cc Kohler, Wisconsin. Established 1873 














New “PYGMY” Connectors 
for Miniaturized Electronic 
Equipment Installations 


Although the newly developed “Pygmy” 


line of miniature electrical connectors 
is approximately one third smaller in 
size and weight than the standard 
Bendix * AN connector, they provide 


the same outstanding qualities of 
“ ” : ‘ 
Bendix “PYGMY” Electrical Connectors serviceability, ruggedness, reliability 


and resistance to vibration, moisture 


Gold Plated Contacts Can be pressurized to current . . 
and corrosion for which all Bendix 


MIL-C-5015 specification Rei 
Closed Entry Sockets connectors have become world famous. € nl 
Resilient Scinflex Insert High Strength Aluminum If you have an application for mini- ’ 
Shells aturized electronic equipment requir- <<, A 
Alumilite or Cadmium ing lighter and smaller connectors than a } Pe 
Piate Finish prom fy gear nee standard AN types, you'll find Bendix 
0 “ 2? 
Two Quick Disconnect Cou Resisting Potting Types, Jam Pygmy — the best possible 
plings—Double Stub Quick Nut Receptacles, Hermeti- solution. Write for complete detailed 
Action Thread or Three cally Sealed Receptacles 
Point Bayonet Lock 





information. SCINTILLA DIVISION OF 
BENDIX AVIATION CORP., SIDNEY, N. Y. 


Wide Choice of insert Pat- *REG. U.S. PAT: OFF 


Light Weight terns (1 to 55 contacts) 


Small Envelope Size 


Designed especially for minia- 
Maximum Serviceability turized Electronic Equipment 
Scintilla Division “Gondix” 


SIDNEY, NEW YORK AVIATION CORPORATION 
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Three Genisco Accelerometers help the Super Sabre close in 


If enemy air infiltration happens, you can be sure that 
modern knights of the sky powering the swift Super 
Sabre at speeds faster than sound will spearhead 
America’s defense. 

Typical of today’s supersonic aeronautics, the 
USAF’s Super Sabre reflects the finest contemporary 
engineering skill and scientific creative imagination. 
But this swept-wing assassin is more than just another 
jet-powered plane. It is a proven, integrated electro- 
mechanical system, combining a multitude of precision 
sub-systems, assemblies, and individual parts. 

The automatic flight control system, for example, 
consists of numerous components, each one vital to the 
performance of the system. Naturally, component re- 
liability is imperative if the plane is to carry out its 


mission. The flight control system of the F100D incor- 
porates three Genisco Model DDL Accelerometers. 

The Model DDL is only one of many Genisco 
Accelerometers now in use on America’s air guardians, 
including our most important operational guided mis- 
siles. Like other models, the DDL was designed for 
a particular application—to function perfectly in the 
severe vibrational and shock environment of super- 
sonic flight. 

Genisco’s ability to design for the most stringent 
applications and to produce precision instruments in 
large quantities has made the company an important 
link in our nation’s defense chain. 

Descriptive technical data on the Model DDL and 
other Genisco accelerometers will be sent upon request, 


Benen 2 eek owas ae) 


2233 Federal Avenue, Los Angeles 64, California 
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LINDE’s Flame-Plating gun is operated en- 
tirely by remote control, At control panel 
(below) is operator, who observes process 
through safety-glass window. At right, 
Flame-Plating gun is seen as workpiece is 
secured in fixture (top). as gun is brought 
into range (center), and at the instant of a 
blast in the plating action (bottom). 


ee 


Not all guns shoot BULLETS 
... this one gives metal parts EXTRA WEAR RESISTANCE 


A dramatic and useful coating process for metal 
parts has been developed by LINDE engineers to 
provide extra resistance to wear and abrasion. This 
method, called Flame-Plating, utilizes a special, 
rapid-fire gun to apply an extremely hard coating of 
tungsten carbide or aluminum oxide on precision 
parts subject to unusual wear or fretting corrosion. 

The Flame-Plating gun consists of a barrel and a 
mechanism for loading precise amounts of powdered 
coating material and explosive gases into a firing 
chamber. The powder—tungsten carbide or alumi- 
num oxide —remains suspended in the gases until a 
controlled spark ignites the mixture. 

The resulting detonation creates heat and pres- 
sure waves of tremendous force. These waves rip 
through the gas-and-powder mixture at supersonic 
velocity. The particles are hurled against the work 


30 East 42nd Street 


with terrific impact. They fuse together and build 
up until the desired thickness is obtained, 

The temperature of the workpiece seldom exceeds 
400 degrees F. Thus precision parts can be Flame- 
Plated without risk of changes in physical dimen- 
sions or metallurgical properties. Coatings can be 
Flame-Plated in thicknesses from .002 to .010 inch, 
and finished to 0.5 microinches rms. Practically all 
ane inished to — microinches ris. ractica y a 
metals can be Flame-Plated. 

The extra resistance of Flame-Plated parts to wear, abrasion, 
and fretting corrosion has been proved in actual service. ¥ ital 
parts in aircraft and automotive power plants, hydraulic sys- 
tems, and heating units, as well as textile and canning machin- 
ery, plug and ring gages, bearings, and seals have all had their 
useful life greatly extended—and economically, too —with 
Flame-Plating by LINDE. Find out how Flame-Plating can help 


you improve your own design, Write for a free copy of the 
booklet, “Flame-Plating,” F8005. Address “Flame-Plating, De- 


partment O-3.” 


LINDE AIR PRODUCTS COMPANY 


A Division of Union Carbide and Carbon Corporation 


(as New York 17, New York 


Flame-Plating 


sy , 
tude 


In Canada: Linde Air Products Company, Division of Union Carbide Canada Limited, Toronto 


The term Linde" is a trade-mark and FPL is a service-mark of Union Carbide and Carbon Corporation. 
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NORTH AMERICAN HAS BUILT MORE AIRPLANES THAN ANY OTHER COMPANY IN THE WORLD 





GLOBAL GUARDIAN 


The Air Force’s NAVAHO intercontinental strategic missile is near 
reality. How near is veiled in security. But we can tell you that it 
checks out as one of America’s mightiest weapons in the struggle for 
peace. A major missile project executed in partnership with the U.S. Air 
Force, North American Aviation’s NAVAHO development has accomplished 
the technical advances necessary to the production of an aerodynamic, 
supersonic, long-range guided missile. Bull’s-eye accurate, and well nigh 
invulnerable to interception, the NAVAHO will extend this country’s 
defense around the globe. ..at several times the speed of sound. 


NORTH AMERICAN AVIATION, INC.Z} 


Los Angeles, Downey, Canoga Park, Fresno, California; Columbus, Ohio; Neosho, Missouri. 
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HOW YOU SAVE... 


Getting Drier Compressed Air 


@ Save the cost of cooling water and you save the 
price of the Niagara Aero After Cooler (for com- 
pressed air or gas) in less than two years. 

Extra, for no cost, you get drier compressed gas 
or air for your process. You get better operation 
and lower costs in the use of all air-operated instru- 
ments, machines, or paint sprays. You save expense 
for piping, pumping, water treatment and disposal. 

Niagara Aero After Cooler cools compressed air 

or gas (evaporatively) 
below the temperature 
of surrounding atmos- 
phere, with no further 
condensation in your 
air lines. 

Write for Bulletin 130. 


* * » 


NIAGARA BLOWER 
COMPANY 


Dept. O 
405 Lexington Ave., 
New York 17, N. Y. 


Gurley Standard Binary Code Discs 
Now Available in Four Versions 


Gurley, manufacturer of the standard binary code disc for the 
electronics industries, is now able to supply four versions for use 
in either photo-electric, magnetic or contact types of pickups. 

Containing concentric zones of information in the gray (re- 
flected) code, the Gurley discs contain alternate clear and opaque 
sectors. Thin annular rings separating adjacent zones are opaque 
Varying patterns record up to 8192 bits of information (65,53¢ 
on special designs! ). 

Four coatings are available: “Type T’—photoengraver’s glue 
with colloidal (black) silver, essentially grainless; “Type R” with 
etched metal coating, for reflectivity and transmission contrast 
“Type M” with chemically deposited ferrous alloy possessing both 
magnetic and optical transmission contrast; and “Type C’’—metal 
bonded on glass for electrical contact use as well as in contrast of 
optical transmission. WRITE FOR BULLETIN 7000. 


W. & L. E. GURLEY * 533 Fulton Street, Troy, N. Y. 
GURLEY since 1845 
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Wear the ORDNANCE TIE 


er 
identifies 


you 


Made of the highest quality 
worsted wool in the attractive 
maroon and gold ordnance 
colors against a dark blue 
background, this original tie 
will identify you as a 

loyal A.O.A. member 
Designed and manufactured 
exclusively for members of the 
American Ordnance Associa 
tion by Wheatleys Clothiers, 


Ltd., of Harrow, England. 


A tie to be proud of. 


Only 
$2.50 


pe stpaid 


Gold-filled tie chain with A.O.A. insignia in maroon 
and gold $5.00 


Or save by ordering both tie 
& tie chain for only $7.00 


ORDER NOW from: 
AMERICAN ORDNANCE ASSOCIATION 
708 Mills Building, Washington 6, D. C 


Please send me 4.O.A. neckties and 


(quantity) puantt 


A.O.A. tie chains. My Check for $ is enclosed 
Mail to 


Name 


Street 


City, Zone, State 


aa» aun one aun ow on oun amp aanesingaptieraisatinenpeinsdll 
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WHICH OF THESE JOBS 


ELECTRICAL 
AND 
ELECTRONIC 
ENGINEERS 
with 2 or 
more years 


experience 
in: 


COMPUTER 
AND CONTROL 
ENGINEERING 


Gyro Development 
Servo-mechanisms and 
Feedback Systems 
Analog Computers 
Military Specifications 
Electronic Circuitry 
Magnetic and Transistor 
Amplifiers 
Network Design 
Inverters 
AC and DC Servo Motors 
Electronic Research 
Fire Control Systems 
Microwaves and Radar 

« Antennas 

« Beacons 

« Receivers 

« Transmitters 

+ Pulse Circuits 
Digital Computers and 
Data Processing 


CAN YOU FILL? 


MISSILE GUIDANCE 
ENGINEERING 


Gyro Development 
Servo-mechanisms and 
Feedback Systems 


Analog Computers 
Military Specifications 
Electronic Circuitry 
Magnetic and Transistor 
Amplifiers 

Network Design 
Inverters 

AC and DC Servo Motors 
Electronic Research 
Missile Control Systems 





MECHANICAL 


ENGINEERS 
with 2 or 
more years 
experience 

in: 


Inertial Guidance Systems 
Gyro Development 
Military Specifications 
Servo-mechanisms 


Product Design and Packaging 
of Electro-Mechanical Devices 


Fire Control Systems 


Inertial Guidance Systems 
Gyro Development 
Military Specifications 
Servo-mechanisms 


Product Design and Packaging 
of Electro-Mechanical Devices 





NUCLEAR 
ENGINEERS 
AND 


PHYSICISTS 
with 
experience 

in: 


NUCLEAR REACTORS 


e Control 

e Metallurgy 

e Physics 

e Instrumentation 





standards of our present engineering staff. Our 


Do you dare tackle tough problems? At Ford 
Instrument Co., finding the answer to problems 
is the engineer's prime responsibility. As a 
result, the engineer who meets this challenge 


projects are too important and too complicated 
to trust to most engineers. What will you do at 
FICo? That depends on your specific abilities 
receives the professional and financial rewards and experience. For details about the challenge, 
environment, and opportunity at FICo, write 
Philip F. McCaffrey at below address. 


his work merits. Our qualifications are high, and 
we want to be sure you can match the high 


FORD INSTRUMENT CO. 


DIVISION OF SPERRY RAND CORPORATION 


31-10 Thomson Avenue ° Long Island City 1, N. Y. 
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How QC f breaks the time barrier in defense projects... 


with 
diversified 


facilities 
working 
together! 


fense. By bringing together their special- 
ized knowledge of two entirely different 
fields, the two divisions produced a new 
kind of remote control system which auto- 
matically tests the output of many wells and 


An electronic device developed for missiles 
was the starting point for an instrument 
that now helps control oil well production! 

The story of this “cross-breeding” of 
widely different speciaities is a common one 


at QC f....the result of central administra- 
tion of all the diverse QC f facilities. 
This instrument, known as the automatic 
well tester, started with an inquiry from 
the W-K-M Division of QC f, major sup- 
pliers to the petroleum industry. The missile 
device was a product of Avion Division, an 


transmits to a central station a wide variety 
of important facts and measurements about 
each one. 


Such cooperation between divisions is an 
important source of QC f strength, one 
of the major reasons why QC f cuts valu- 
able months off important defense produc- 


important source of instruments for air de- tion schedules. 


Serving America through integrated facilities 


ac 7 Incorporated 


30 Church Street, New York 8, N. Y. 


DIVISIONS: American Car and Foundry « Avion « Carter Carburetor « Erco * Nuclear Energy Products * Shippers’ Car 
Line « W-K-M ¢ QCf DEFENSE PRODUCTS: Aircraft and Airframe Components « Aircraft Ordnance—Bomb Skids © Flight 
Simulators ¢ Gun Turrets © Launching Devices ® Navigational Instruments * Radar Beacons * Automotive Carburetors—Fuel Pumps « Fil- 
ters ¢ Pressure Switches * Electronic Devices—Computers * Components for Data Processing * Modular Electronic Sub-Assemblies * Spe- 
cial Electronic Instruments © Foundry and Forge Products « Industrial Cars * Mine Cars and Parts * Nuclear Energy Products 
and Services * Ordnance Products—Fire Control Systems ¢ Gun Carriers * Shells ¢ Tanks * Special Ordnance Material * Pressed 
Steel Products * Pressure Vessels * Railroad Cars—Freight and Passenger * Tank Cars * Car Leasing * Car Repairs * Special Sheet 
Metalworking Equipment « Valves—Plug Valves « High Pressure Valves « Fittings and Tools. 
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LIFELINE 


eco s== eco These are the “call letters” of the U. S. Coast Guard. Watching over more than half a million 
square miles of our coastal waters, the rescue record of this famous organization is one of the great air-sea 
sagas of war and peacetime service. Helping to extend the Coast Guard’s far-flung lifeline is the Martin 
P5M and the new P5M-2G, providing long-range sea reconnaissance for any emergency. Also, in active 
service with both the Atlantic and Pacific fleets of the U.S. Navy, ten squadrons of this famous seaplane— 
specially armored for anti-submarine warfare—are in operation today, from Norfolk to the Mediterranean 


and from Washington to the Orient. 


ike isn Shee 
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BALTIMORE: DENVER: ORLANDO 
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A VITAL CENTER OF INDUSTRIAL 
AND ARMED FORCES RESEARCH 


p> 


/~ 4 U. S. Naval Ordnance Plant, Louisville, Ky 


| ILL. ‘J 
». oe, 
) Fort Campbell, Ky. Wf a 4 
o 


Sum OR am ea 
é TENN Spe. mane Ridge McGee-Tyson, y. 
: Oak Ridge, Tenn. x ~~ 


wa ian ase a é gs 
f{ Ww siten, a, caek, Air Force Base, ees, “2 


Smyrna, Tennessee 


Mallory Air Force Depot, 


Memphis, Tenn Arnold Engineering Ko — 
Lig Development Center, ok ¢ es 
= — Tullahoma, Tennessee 


iss. w Loa. 
; Redstone Arsenal, ‘ 
Huntsville, Alabama 


Anniston Ordnance Depot, 
Anniston, Ala 
bdtd. 


betcha 


MIDDLE TENNESSEE—THE HEART OF THE 


INDUSTRIAL SOUTHLAND —IS BOOMING! RESEARCH AND PRODUCTION CAPABILITIES 


And Temco of Tennessee is in the forefront of the 
advance, capturing an ever increasing share of the Telemetering Gas Heating 
Equipment 
national gas heating equipment market, and pro Ballistic Testing 
: _ . Air Conditioning 

ducing a special purpose shell and other lastrumentation Seuieunee 
items for the Armed Forces. Also taking on ad : 

Mechanical Design 
vanced research problems, turning them over to a and Development 


highly trained staff of technicians, and coming up Missiles 
Munitions and Weapons 


Development Ammunition 


Ceramic Coatings 


with the answers—developing new products to solve 
specific problems. If you have a research or produc 
i dTolemm olce)e)(-lesm dar-)amer-1it-Meie mall -delh me ee-lial-le Moll -lslaiiie 
skills, turn to Temco. 

For complete specific details send for free copies 


of Temco’s booklets, “New Horizons Through Re- TE vi - 
search” and “Supplier to the Armed Forces.” . | r 
NASHVILLE 9, TENNESSEE 


Inquiries are invited from Engineers, Physicists and Mathematicians 


desiring position with a progressive research organization 
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How to heat vehicles ? 


Q: Chilly day at Thule (—50°F.) . . . how 
to start fire-crash truck within seconds, 
provide 90,000 Btu/hr. in small space? 





A: Janitrol liquid heater (tested to 
-65°F.) keeps engine ready to go, pro- 
vides cab and cargo heating too! 


Q: How to find money to build heated 
storage buildings for Diesel bus fleet? 





A: No need to find it, park the fleet outside 
—Janitrol liquid heaters keep engines, and 
bus interiors warm, ready to go at a frac- 
tion of cost of new building. 


A: Call on Janitrol. If there’s a need for 
heat for the job anywhere, chances are 
Janitrol can supply it, or build it from 
service-proved components. 

Ever since designing and manufacturing 
the first successful heaters for aircraft 14 
years ago, Janitrol has built thousands of 
heaters for aircraft and ground vehicles. 

Today the name Janitrol stands for 
leadership in heating equipment and com- 
bustion engineering. Your Janitrol repre- 
sentative is always at your service. 


AIRCRAFT-AUTOMOTIVE DIVISION, SURFACE COMBUSTION CORPORATION, COLUMBUS 16, OHIO 


DISTRICT ENGINEERING OFFICES: WASHINGTON, D.C., PHILADELPHIA, COLUMBUS, FT. WORTH, HOLLYWOOD 
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NOW! from the world’s largest 


horizontal steel extrusion press... 


SEAMLESS 


HEAVY 
WALL 
PIPE 


from any ferrous alloy 


Now heavy wall! pipe can be extruded from any 
ferrous alloy — in lengths up to 50 feet or more, 
with O.D.’s from 4” to 22”, and with virtually 
no restriction on wall thickness. 


The giant Curtiss-Wright horizontal extrusion 
press, now operating at the Metals Processing Di- 
vision, moves the metal instead of removing it, for 
pipe of maximum length — and strength. 

If your application calls for higher heat, cor- 
rosion and/or abrasion resistance — in pipe of 
highest tensile and yield strengths — Metals Proc- 
essing Division is geared to fill the requirement. 
Complete facilities for handling any ferrous alloy, 
including the stainless series, as well as titanium 
and other reactive metals, are available to the 
chemical, petroleum, power and other key in- 
dustries. 

Take advantage of this new, aggressive facility 
for your pipe requirements. Write, wire or tele- 
phone for detailed information or engineering con- 
sultation today. Our field engineers are at your 
service. 

83 Grider Street 


METALS PROCESSING DIVISION 


CURTISS-WRIGHT © 


CORPORATION © BUFFALO, NEW YORK 
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Eyes that look 
beneath the seq 


Gram HING the depths of the sea for 
submarines. mines, to locate wrec ks, 
to aid in Navigation, to guide fisher. 
men to a catch—these are some of the 
accomplishments to date of SOMar as 
dev eloped by Minneapolis-Honeywell 
Original feseatch in sonar iS Ccon- 
tinuing at our Marine €quipment 
laboratory in Seattle, and aboard our 
specially designed Fesearch ship, Nef 
If you are interested in develop. 
mental work in any phase of under- 
water ordnance. Honeywell’s Ordnance 
Division would welcome your inquiry 
They are Prepared to put the facilities 
and talent of our sonar experts to work 
for you immediately—and to draw 
UPON our pool of 25,000 skilled men 
and women in research, engineering, 
design and development, Production 
and field Service, 
For further information, Write to 
Honeywell] Ordnance Division, De pt 
OR-3-74. Hopkins, Minnesota. 


Honeywell 


Ordnance Division 


Honeywell Customized Weapons Systems 


Warheads: Infrared Systems and co POnents: 
Test, check-out and training devices; Tran. 
Sistorized converters, inverters, rectifiers: 
Thermal! batteries: Mechanical. electro. 
mechanical and electronic fuzing; Sonar de 
fection systems: Fire control systems: Stabi 
lized platforms 























ARMAMENT TECHNOLOGY 

















This section of ORDNANCE contains selected papers presented at meetings of Tech- 
nical Divisions and Committees of the American Ordnance Association and con- 
temporary articles on armament research, development, manufacture, and field use 





Trends in Artillery 


Light weight, extreme mobility, and increased firepower are required 


Chief, Ordnance 


N discussing the subject of engi 
neering and trends in artillery, | 
like to how 


and why engineering locks at projects 


would first describe 
and programs. This I can do most 
readily by describing the major respon- 
sibilities of the Office of the Assistant 
Secretary of Defense (Engineering). 
Department of Defense Directive 
5129.1 outlines these responsibilities 
and provides that the Assistant Secre 
tary for shall prepare 


policies and procedures to assure mini- 


Engineering 


mum kinds of weapons and equipment 
systems consistent with military re 
quirements and to assure their suit 
ability for use under service conditions. 
The establishment of an office with this 
responsibility resulted directly from the 
recommendations of the Rockefeller 
Committee on Department of Defense 
organization. 


HIS committee was formed at the 

request of the Secretary of Defense 
to review the basic organization and 
procedures of the Department of De 
fense and to make such recommenda- 
tions to the Secretary relative to top 
DOD organization as were felt appro 
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Division 


Edward J. H. Lane 


Office of the Assistant Secretary 


priate to provide the Nation with maxi 
mum security at minimum cost. 
Included was the recommendation 
that the Secretary consider assigning to 
a new assistant, to be known as the 


Assistant Secretary for Engineering, 
such functions as examining new de 
velopments, making recommendation 
as to their suitability for the purpose 
intended, and attempting to establish 
the greatest standardization of wea 
pons consistent with the prompt intro- 
duction into service of advanced wea 


pons and techniques. 


of Defense 
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Engineering ) 


These responsibilities require that 
the Assistant Secretary for Engineering 
review the technical aspects of new 
projects to assure first, that anticipated 
weapons represent worth-while de 
velopments, resulting in a significant 
improvement in performance over 
existing matériel in accomplishing spe 
cific missions, and, secondly, that other 
feasible weapons would not more ef 
fectively fill the requirements of the 
military mission. In this process Engi 
neering does not establish require 
ments. By requirements I mean the 
need for matériel to accomplish a spe 
cific mission—they are established by 


the military departments alone. 


HE activities of this office do not in 

any way relieve the military depart 
ments of their responsibility for initiat 
ing the development of new weapons. 
Those missions against which Engi 
neering measures the suitability of pro 
posed weapons appear in military or 
operational requirements prepared by 
the military departments. 

The process of reviewing the evalua 
tion of proposed weapons. in their in 
tended réles and missions places En- 
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gineering in a unique position to judge 
trends in modern weapons develop- 
ment. 

Determining the trends in artillery 
necessarily entails a knowledge of wea- 
pons used during World War II. The 
Korean affair ten years later resulted 
only in a very limited introduction of 
significantly new material. For the sake 
of simplification it appears desirable 
to discuss these trends in terms of tacti- 
cal missions, particularly in view of the 
fact that trends seem to be influenced 
as much by demands of the mission as 
they do by technological advances, 

The magnitude of the artillery pro- 
gram is realized if one considers that 
during World War II there were used 
approximately sixty major types of ar- 
tillery weapons ranging from 20-mm. 
aircraft and antiaircraft guns to 16-inch 
naval and coastal guns. For the 20 dif- 
ferent calibers of cannon used by the 
Army alone there were some 220 types 
and sizes of artillery ammunition. The 
105-mm. howitzer used 25 different 
types of shell. During the war 600,000 
complete cannon of all types and 200, 
000 spare gun tubes were produced by 
the Army. 


IKEWISE, over 11 million tons of 

artillery ammunition representing 
over one billion rounds were produced 
from Pearl Harbor to V-J Day. This 
tremendous quantity of material was 
used by the Army in five general sup- 
port missions or tactical réles; namely, 
for field-artillery, tank, antiaircraft, in- 
fantry, and aircraft weapons. 

Let us consider first the field-artillery 
role. Indirect-fire weapons used exten- 
sively in this réle in all theaters of op- 
eration ranged from the 75-mm. pack 
howitzer to the 240-mm. howitzer, 
first used in battle in Italy. The latter 
weapon projected a 360-pound pro- 
jectile over 14 miles. The work horse 
of the Army during the war was the 
105-mm, light howitzer. It served as 
the organic weapon of divisional ar- 
tillery in direct support of the infantry. 

The 105-mm. self-propelled, how- 
itzer M7, nicknamed “The Priest,” 
served the British at El Alamein and 
with the Allied forces throughout the 
European campaign. The 155-mm. 
Long Tom, a pre-World War IT towed 
weapon; its self-propelled counterpart, 
“King Kong”; the 8-inch gun and 
howitzer; the previously mentioned 
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This article is taken from an 
address by Mr. Lane before a 
recent meeting of the Artil- 
lery Division of the American 
Ordnance Association held at 
the Naval Gun Factory, Wash- 
ington, D. C. 





240-mm. howitzer; and the 4.5-inch 
barrage rocket make up the list of 
World War II general-support artillery 
weapons. Except for the last, these 
were all weapons of conventional gun 
types. 

For the field artillery of the future, 
air transportability and extreme mo- 
bility with increased firepower appear 
to be the dominant requirements. The 
possibility of atomic warfare has forced 
us into an era of evolutionary change. 
Forces and equipment can no longer 
be concentrated, inviting disaster from 
atomic attacks. The massing of men 
and equipment must be accomplished 
rapidly through air and ground mo- 
bility and as rapidly dispersed after an 
objective The key 
factor in realizing this mobility is re- 
duced weight. 

In the close-support rdle, this re- 
quirement for mobility can be expected 
to result in the introduction of weap- 
ons of the rocket-gun type with higher 
cyclic rates, with lightness 
characteristic of rocket launchers, and 
accuracy approaching that of guns. 

Requirements for mobility will also 
affect the general-support artillery 
weapons. Even the recently developed 
280-mm. conventional artillery weapon, 
because of a lack of cross-country mo- 
bility associated with its great weight 
and size, appears obsolescent. The new 
post-World War II 8 inch howitzer, 
appears useful only on an interim basis 
because of its weight, limited range, 
and limited mobility. 


is accomplished. 


weapon 


HE Honest John rocket may well 

lose out to longer-range, lightweight, 
highly mobile rockets and guided mis- 
siles. Some of the current ground-to- 
ground guided missiles about which 
we have read so much lately in the 
newspapers, such as Corporal, Red 
stone, and the IRBM, because of their 
ranges and complexity are not con- 
sidered as replacements for conven- 
tional artillery weapons but must be 


considered more as being competitive 
with World War II air-support weap- 
ons. 

The beginning of World War Il 
found us woefully deficient to meet 
even the minimum requirements of 
tank artillery weapons. Although Army 
intelligence indicated that the Ger- 
mans were testing 88-mm. antitank 
guns as early as 1940, our light and 
medium tanks were being fitted with 
guns, respec- 


37-mm. and 


tively. 


75-mm. 


T soon became apparent that upgun- 

ning of tanks was of paramount 
importance if we were to meet on an 
equal basis the German tactical capa- 
bility in the tank armament field. By 
the end of the war we had the M26, 
go-mm. gun tank (General Pershing) 
and the M24 light tank, the first light 
tank to mount a 75-mm. gun. How- 
ever, the major portion of the war was 
fought with the M4 (General Sher- 
man) tank mounting the 75-mm. and 
76-mm. guns and the Msg light tank 
mounting the 37-mm. gun. Even after 
the war developments to further up 
gun tanks continued. 

However, it became clear that equip- 
ping tanks with extremely heavy guns 
was not compatible with requirements 
for maneuverability and air transport- 
ability. New tank armament must be 
light in weight and at the same time, 
for the armor-defeating réle, be able 
to defeat targets even more heavily 
armored than in the past. 

These conflicting requirements can 
never materialize in the form of con 
ventional artillery. The high-energy 
tank cannon is too heavy, the recoilless 
rifle is limited in range and accuracy. 
The antitank guided missile appears to 
be the answer in the armor-defeating 
role. 

However, tanks in their normal mis- 
sions encounter most frequently tar- 
gets of a type against which the ex- 
penditure of such a high-cost weapon 
would not be justified. For this reason 
it is natural to look to the marriage of 
a lightweight rocket gun with an anti- 
tank missile to satisfy the dual re- 
quirements of tank artillery weapons. 
By such a weapon combination, light- 
weight and mission flexibility could be 
attained. 

Antiaircraft cannon which saw serv- 
ice in World War II extended in size 
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from the 20-mm. and 40-mm. ma- 
chine weapons to the go-mm. and 5- 
inch rapid-fire guns. Since the war the 
Army adopted for service use the 120- 
mm. high-velocity antiaircraft gun and 
the well-known 75-mm. Skysweeper, 
while the Navy completed develop 
ment of the 3-in./7o gun. 


T best these weapons were only 

marginally effective. The coming of 
high-velocity jet aircraft and new air- 
craft weapons with relatively long re 
lease ranges has reduced this effective- 
ness still further. 

With the possible exception of the 
tactical 
quirement, the guided missile appears 
to be the only 


close-support antiaircraft re 


weapon capable of 
reaching out and effectively engaging 
enemy aircraft at ranges sufficiently 
great to produce a hit before the air- 
craft has released its own lethal charge. 

Infantry artillery weapons used in 
the war included the conventional mor- 
tars and antitank guns and the newly 
developed recoilless rifles and bazooka 
rifles, antitank 
guns, and bazookas all served the in- 


rocket. The recoilless 
fantry adequately in the antitank and 
direct-fire rdles. The mortars filled the 
organic infantry requirements for close 
support indirect fire. Of all artillery, 
the weapons used in the infantry-sup- 
port réle seem less affected by the im- 
pact of current new developments. 
The utilization of an antitank guided 
missile promises to supply the foot 
with a antitank 
and antipillbox potential. Nevertheless, 


soldier tremendous 
the simple, reliable, trouble-free weap- 
ons must remain the heart of the 
ground-support arsenal. 

In keeping with this requirement, a 
combination of the best features of the 
recoilless rifle and the bazooka may re- 
the lightest, 
weapon concept. In any event, conven- 
tional artillery of improved design key- 
notes the trend in close-support artillery 
weapons. 


sult in most accurate 


IRCRAFT cannon ranging from 

20-mm. to 75-mm. in caliber were 
developed during World War II. How 
ever, with the exception of the 20-mm. 
aircraft cannon, which was introduced 
into service in 1944, none 
tensively used as replacements for the 
caliber .50 machine gun in either the 
air-to-air or the air-to-ground rdle. 


were ex- 
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The jet aircraft has virtually by- 
passed conventional artillery weapons 
in the air-combat réle. The high-veloc- 
ity of these aircraft has resulted in air- 
to-air engagement times so short that 
the probability of obtaining target hits 
with conventional guns is negligible. 

For this reason trends in aircraft gun 
developments have been to extremely 
high rates of fire such as in the 20- 
mm. Vulcan recently demonstrated for 
American Ordnance Association mem 
bers at Aberdeen. 

In addition, salvo-firing rocket-type 
weapons are also being considered. At 
best, however, it appears that the gun 
and rocket will enjoy only interim use 





“For the field artillery of the 
future, air transportability and 
extreme mobility with in- 
creased firepower appear to be 
the dominant requirements. 
The possibility of atomic war- 
fare has forced us into an era 
of evolutionary change. Forces 
and equipment can no longer 
be concentrated, inviting dis- 
aster from atomic attacks. The 
massing of men and equip- 
ment must be accomplished 
rapidly through air and 
ground mobility and as rap- 
idly dispersed after an objec- 
tive is accomplished. The key 
factor in realizing this mo- 
bility is reduced weight. 


“In the close-support réle, 
this requirement for mobility 
can be expected to result in 
the introduction of weapons 
of the rocket-gun type with 
higher cyclic rates, with 
weapon lightness characteris- 
tic of rocket launchers, and 
accuracy approaching that of 
guns. 


“Requirements for mobility 
will also affect the general- 
support artillery weapons. 
Even the recently developed 
280-mm. conventional artillery 
weapon, because of a lack of 
cross-country mobility assoct- 
ated with its great weight and 
size, appears obsolescent. The 
new post-World War II 8-inch 
howitzer appears useful only 
on an interim basis because of 
its weight, limited range, and 
limited mobility.” 











in the air-to-air réle. The ultimate solu 
tion lies in the guided missile. 

The Sparrow of the Navy and the 
Falcon of the Air Force are forerun 
ners of things to come. In the air-to 
ground réle the salvo-firing rocket 
weapon will probably supplement the 
guided missile. Gun-type weapons ap 
pear to have only an interim utility in 


any aircraft rdle. 


NDUSTRY is probably most con- 
cerned with the these 
trends upon production facilities. How- 


impact of 


ever, in any full-scale war of the future 
it appears that there will exist require 
ments for the conventional weapons, 
the new guided missiles, and long 
range rockets. 

Earlier in this discussion I presented 
some figures relating to quantities of 
conventional ammunition produced 
during the last war. Whether or not 
ammunition will be produced in these 
quantities again will depend, of course. 
upon the type of war fought and the 
extent to which atomic weapons might 
be used in such a war. 

In any event it does appear that these 
quantities will be required in the 
smaller calibers necessary to meet the 
requirements of the foot soldier and 
the air-to-ground réle. The long-range 
rocket and guided missile appear des- 
tined to supplant the heavy artillery 
and the antiaircraft gun. 


UIDED missiles introduce signifi 
cantly new conditions and prob 
lems into production. Instead of pro- 
ducing tremendous quantities of identi- 
cal rounds involving few components, 
we will find ourselves producing rela 
tively fewer numbers of rounds con 
taining a tremendous number of differ 
ent parts. For instance, more than a 
million and a half separate parts make 
up the Nike, the first guided missile 
system to be put into use by the Army. 
The foregoing estimates of trends 
are based upon studies of the various 
requirements and development pro 
grams of the military departments and 
represent only the elastic framework 
about which a future artillery program 
might be expected to develop. It is well 
recognized that advances in the state 
of the art of weaponry as well as 
changes in military missions and re- 
quirements can have profound affect 
upon these trends, 
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Naval Ordnance Problems 


The high speeds of modern aircraft and submarines are making it more 


difficult to get hits on these targets, but solutions are being reached 


through the combined efforts of the Science-Industry-Ordnance 1 cam 


HAT are the major problems 

facing the naval ordnance de 

signer today? Heading the list, 
are those arising from the tremendous 
gains in aircraft speeds. No longer do 
people talk about a sonic barrier; the 
thermal barrier has replaced it in the 
popular imagination—that limit in 
speed where skin temperature of the 
aircraft or missile becomes so high that 
metals lose their strength and the pilot 
his enthusiasm. 

First let us consider what effect this 
has on air-to-air warfare. This is the 
province of the airplane versus the air 
plane or the missile versus the airplane 
or perhaps ultimately the missile versus 
the missile. 

In air-to-air warfare today, guns are 
still ‘“mportant. To obtain hits at faster 
airplane speeds the gun designer can 
do several things—he can shoot more 
bullets per minute, thus having more 
metal in the air during the few split 
seconds the target is in his sights. 

This takes some doing, since very 
clever men for years have applied 
their talents to gun mechanisms. To 
demand order of magnitude improve 
ments in this characteristic would seem 
impossible, since today’s cyclic rates ap 
ply terrific stresses to mechanisms 
which must still be small and light 
enough to fit in the wing or stream 
lined nose of a jet. Yet it is being done. 

NCREASING the muzzle velocity 

of the bullet would be another ob 
vious way to increase the chances of 
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hitting. This entails improved propel- 
lants, better techniques of sealing gases 
behind the projectile by improved ro 
tating bands, and generally improved 
interior ballistics. 

Then if the lethality of the bullet 
could be improved so that it does a 
better job on arrival, fewer hits would 
be required. This means better high 
explosives, better fuzes, stronger pro- 
jectile walls so that a bigger space is 
left for the explosive, and better flight 
characteristics so that no velocity is lost 
on the way to the target by wobbling 
or yawing in the trajectory. 

These, then, are the problems facing 
the gun designer in air-to-air war- 
is told that the 
new gun must fit in the same space 


fare. As an aside, he 


as the old one, shouldn’t weigh more, 
must be fully reliable since there is no 
time to clear a stoppage in an air bat- 
tle—and of course it must be cheap! 
As every one knows, rockets are 
part of the arsenal of the modern air- 
craft. Again, in air-to-air warfare, what 


problems arise as the aircraft spééds go 


higher? Since, as with guns, the elu 
sive quarry may be in the sights for 
only fleeting seconds, higher-velocity 
rockets are essential to be sure the wea- 
pon reaches the target in time. 

Better rocket propellants help here, 
as well as designing the metal parts to 
be as light as possible. Because of this, 
and the fact that they are airborne ord 
nance and must just naturally be as 
light as possible, rockets present a fasci 
nating engineering problem, Safety 
factors must be as low as on any ord 
nance we have and performance cor 


respondingly higher. 


OGETHER with higher velocity 

must go shorter time of burning. 
They must be fired in salvos so that a 
large punch arrives at the same time 
during that fleeting instant when a hit 
is possible. 

Means of nesting and packaging 
these rockets have to be worked out so 
that a small airplane can carry many 
rockets. We have done this using fold 
ing fins and disposable paper launch 
ers. Finally, the rocket head which car 
ries the fuze and explosive has to do 
the job on arrival at the target. 

Fire control enters into this picture, 
and in only a few seconds a compli 
cated device must track a target, decide 
where it is now, where it will be dur 
ing the precise instant of firing, and 
compute where to aim the ordnance to 
get a hit. Quite a job, especially when 
we tell the designer to go on back now 
and make it work at night, too! 
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Missiles of sorts run into 


their own breed of troubles in addition 


various 


to the ones discussed so tar. Since they 


really are weapons with built-in fire 
control, they are more susceptible to 
environmental troubles. Will the vac 
uum tubes stand up under the vibra 
tion of being carried on a thin pylon 
under a wing? How about the accelera 
tions of launching and maneuvering 
while chasing the target? Will they fly 
fast enough for the skin temperature 
to be a problem? Will the warhead get 
too het? These problems have been 
successfully met in the Sparrow missile. 

Bombs, though not air-to-air wea 
pons, should be mentioned since they 
have their own similar interesting difh 
culties. Most of the Navy airplanes 
carry their bombs and rockets exter 
nally. What happens to the weapon 
airplane combination at higher speeds? 
Does the bomb shape slow down the 
aircraft? It does, of course, and so can 
we design a better shape. 

Does buffet set in so that the plane's 
performance suffers? Will the bomb 
release cleanly or toss up its tail and 
put a hole in the airplane? Once it 
is released will it fly right so that its 
ballistics are predictable and the bomb 
ing tables accurate? And of course will 
it fit on the aircraft at all? 
built 


ground since propeller clearance is no 


Jet aircraft are low to the 
problem, I saw an experimental tail the 
other day which obviously didn’t fit be 
cause several inches had been cleanly 
ground off the bottom edge by a con 


crete runway. 


ET us consider now the business of 
air defense. Mainly this means de 
fense of ships at sea against aircraft and 
missiles. Today's weapon is the gun, 
and the comments on the machine gun 
generally apply here. We want higher 
rates of fire to have more bullets near 
the hostile aircraft during the few mo 
ments it is in range. The 5-in./38 gun 
of World War II fired at 15 rounds a 
minute; the 5-in./54 now fires at sev 
eral times that rate. With the heavy 
rounds used in these guns, automatic 
loading becomes a necessity, and com 
plex mechanical devices must be de 
signed to carry complete rounds from 
magazine to breech. We have suc- 
ceeded in doing this with nearly all 
our modern guns. 
Since a fast airplane can maneuver 
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between the time the bullet is fired and 
the time the bullet arrives at the point 
in space where the plane would have 
been with no maneuver, we have an 
error beyond our control. This is called 
“dead time” and is one reason why the 
guided missile which continually cor 
rects its course to the point of intercept 


is attractive. 


E can reduce this dead time some 
what by increasing the muzzk 
velocity of the gun, which is being 
done. Similarly, the fuzing and effec 
tiveness of the projectile can be im 
proved to raise the probability of de- 
struction when a hit does occur. 
Unless the gun can be laid on the 
target in time for the projectile to be 


on its way long before the target 
reaches its bomb-release point, the gun 
cannot do its job. This means we need 
effective radars to detect incoming tar 
gets, means to assign them quickly to 
various gun batteries whose radars 
must pick them up, and some means to 
be sure that friendly ships and aircraft 
are not shot at in the excitement. 

Tomorrow's weapon for air defense 
is the guided missile, although with the 
commissioning of the U.S.S. Boston, 
our first guided-missile ship, we might 
say that tomorrow is already here. All 
the problems previously discussed ap 
ply in this field, together with some 
new and knotty ones. Since the missile 
is effective at considerable ranges, the 
complex warning and control radars 
must be that much better. 

The roll and pitch of the ship must 
be taken out of the launchers, radar 
antennas, etc., so that their motions are 
stabilized. Special launchers to manage 
these heavy birds on rolling ships must 
be designed, and, with high-speed at 
tacks, reload times must be shortened. 
Resupply of these weapons by transfer 
at sea between ships must be thought 
of and equipment designed. 

The fact that 


have been placed in service and do fly 


mere these missiles 





“Missiles of various sorts run 
into their own breed of trou 
bles they really 
are weapons with built-in 
they are 

environmental 


Since 
fire control, more 
susceptible to 
troubles.” 





effectively from ships’ decks is affirma 


tion of the ability of the many com 
petent people in the services, in Gov 
ernment, and in industry who designed 
and built these devices. 


Now look at 


Antisubmarine 


let's a new problem 


wWartare is now com 
plicated by higher-speed and higher 
endurance submarines. Here, as with 
the airplane, we are faced with an or 
der-of-magnitude jump in target per 
formance and must prepare for strug 
gles where the underwater adversary 
has relatively unlimited endurance and 
much higher speed than in the past. 
Our weapons must have longer 
ranges to reach him and faster sinking 
speeds to catch him. Moreover, since 
locating a target in a 3-dimensional 


space where there is zero visibility 
makes hitting dificult, we need wea 
pons which will seek out the target 
and home on it. 

In summary then, our major prob 
lems today are in the air-to-air, air-de 
fense, and antisubmarine categories. 


This 


per cent of our research and develop 


is confirmed by the fact that 90 


ment budget goes to these three items 
with over $100 million annually spent 


to solve the related problems. 


\ OW let us consider how the Naval 


+ ‘Establishment goes about trying to 


solve these problems. The people who 
do the 
Science-Industry-Ordnance Team, First 


there are the competent and loyal civil 


work are all members of the 


service employees who staff our sta 
tions and our bureaus. Working with 
are the oficers who 


them operating 


have the customer's requirements 


freshly in mind since they have just 
returned from sea duty. And helping 
both of these with the tremendous re 
sources of American industry are our 
dependable and energetic contractors. 
None of these could do the job well 
without the others. 

Recognizing this, the Navy Bureau 
of Ordnance has managed to retain 
central direction of its programs in the 
headquarters in Washington but has 
delegated broad authority in specific 
missions to a number of its field sta 
tions. These stations, each with its own 
special talents, form an_ integrated 
group, and are doing a splendid job in 
research and development that will re 
sult in better weapons for the defense 


of America. 
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Militar 


y Packaging 


New materials and new methods of application are being developed to protect 


weapons. ammunition. food and equipment from corrosion. detervoration and 
; ] 


physical damage durin g sh pment, lon g-term storage, a nd worlduide distribution 


HE solution of military pack- 

aging problems in the past has 

led to the creation of new ma 
terials and the establishment of many 
new industries—industries that today 
contribute to the health and well-being 
of the many nations and races of the 
world. The many problems of military 
supply in all ages have provided stimu 
lus for the development and creation of 
new materials and new applications of 
established materials. 

One of the most notable of these de- 
velopments was the invention of the 
metal container for the packaging of 
food products. During the Napoleonic 
Wars the supply of rations to British 
troops was a major logistics problem. 
Peter Durand, an Englishman, in 1810 
conceived and patented the idea of 
packaging food in the container we re 
fer to today as the tin can. 

It is true that the container we ac 
cept so complacently as a part of our 
daily living bears little resemblance 
to the black iron container originally 
developed. But it cannot be forgotten 
that the birth of the tin can led to the 
huge can-manufacturing and food- 
packaging industries of today. 


QO* the many notable packaging ad- 
vances or developments there are 
some that are more significant than 
others. I consider the development of 
desiccant packaging one of the most 
notable, especially the evolution and de- 
velopment of the vaporproof barrier. 
One only need to visit any grocery, 
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supermarket, or drugstore to see the 

results of our war-born creativity. 
Laminates and utilizing 

aluminum foil as a water-vapor barrier 


barriers 


are utilized for packaging frozen food, 
dehydrated food, candies, hardware, 
and many other items. 

The opportunism of American in- 
dustry has applied these barrier lami- 
nates to our everyday life, and new in- 
dustries have developed which furnish 
employment to many of our citizens. 
There are many other developments in 
containers, adhesives, protective coat- 
ings, and paper products that also 
should be mentioned, but my purpose 
is to discuss some of the current prob- 
lems that exist in the preservation, 
packaging, and packing materials of 
the military services. 

Prior to enumerating specific prob- 
lems, it is only fitting to state that any 
material development that leads to a 
reduction in cost either in materials or 
packaging labor is of primary interest 
to the military. Materials that mean re- 


duction of size and weight of contain 
ers are also of major interest. 

To attempt to attain maximum efh 
ciency from available packaging ma 
terials and to attain the lowest pack- 
aging and packing cost the military has 
established three levels of packaging 
and packing as follows: 

Level A —Preservation, packaging, 
and packing which will afford ade 
quate protection against corrosion, de- 
terioration, and physical damage during 
shipment, handling, long-term storage, 
and worldwide distribution. 

Level B—Preservation, packaging, 
and packing which will afford ade 
quate protection against corrosion, de 
terioration, and physical damage during 
multiple domestic shipments, handling, 
and covered storage. 

Level C.—Preservation, 
and packing which will afford ade 


packaging, 


quate protection against damage dur 
ing direct shipment from the supply 
source to the first receiving activity for 
immediate use. 


T should be apparent from these defi- 

nitions that any material having an 
industrial packaging use is also suit- 
able for usage and application in the 
military packaging program, the only 
criterion for its acceptance being one of 
successful performance within the 
limits of the established packaging and 
packing levels. 

Even as Wellington’s quartermaster 
had his problems, the Quartermaster 
Corps today has specific packaging 
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problems. Canned rations offer many 
limitations today because of the need 
for supplying combat troops scattered 
or dispersed through a relatively large 
area or on a mobile line. Dehydrated 
food packaging offers a possible solu 
tion to the problemj. Dehydrated food 
packaging often regults in a tube re. 
duction of 25 per gent and « weight 
reduction of as much as 50 tc o* per’ 
cent. This method jof packaging also. 
provides foods which will keep with 


e 


out refrigeration. * 


O enhance further the “xeeping 
qualities of the 


desiccation is used to remove ;esidua! 


‘ 
‘ 

a 
® 


food, ingackage 
moisture in the product. The best 
type of desiccant for this use has been 
found to be anhydrous calcium oxide 
(calcinated limestone). This material 
picks up moisture readily at low rela- 
For 


tive humidities and is nontoxic. 


these reasons it is the best material 
screened to date to use for in-package 
desiccation. 

Calcium oxide has certain objections, 
among them being its expansion as it 
absorbs moisture. Work has been done 
on determining the expansion rate of 
this desiccant as it picks up moisture. 
From this it has been determined that 
a container for the desiccant must have 
high 


stretch, and good tensile strength. In 


water-vapor permeability, high 


resistance is an im 
portant that built 
into the desiccant container. 

Effort to date has resulted in the de 


addition, grease 


property must be 


velopment of a heat-sealable paper for 
the desiccant container which has many 
of the properties desired. However, the 
problem still exists of imparting grease 
resistance to the desiccant package. 
Another area for constructive assist 
ance is in the development of flexible 
packaging for heat-processed subsist- 
ence items. As of the present time, such 
items have been processed in rigid con 
tainers of glass or metal. It is believed 
that a substantial reduction in weight, 
cube, and could be realized 
through the accomplishment of heat 
processing subsistence items in flexible 


cost 


packaging materials. 


HE immediate benefits to be gained 
are prevention of metallic contami- 
nation of the product, elimination of 
corrosion of the container, reduction of 
weight and cube of the packaged prod 
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uct due to the lighter weight of the 
flexible materials, and the elimination 
of the cylindrical shape to gain 100 per 
cent working space within a shipping 
container. 

Another 
which 
opened. With the development of heat 


benefit is the ease with 


such a container could be 
resistant plastics such as polyesters, low 
pressure polyethylenes, and other such 
substances, the use of flexible materials 
for food items processed by heat is 
beceming more nearly a reality. 
Another problem that exists is the 
replacement of accessory bags in com 
bat rations. Some means of protecting 
accessory items in combat rations is 
necessary since many of these items are 
in commercial packages which are in 
sufhcient to withstand the handling 
and exposure they will receive as com 
ponents of combat rations, so it is de 
sirable to find an overpackage for these 
items which will give them the neces 
sary protection yet take full advantage 
of the limited and often odd shape of 


spaces encountered in ration design. 


T is impractical to consider a metal 

can for such application since we are 
limited regarding the sizes in which 
cans can be supplied. However lami 
nated foil paper accessory bags have 
presented a problem ever since the in 
ception of their use as it is difficult to 
pack the many accessory items in them 
without damaging the bags themselves. 

Two possibilities for solution of the 
problem are now under investigation. 
One is to overpackage the accessory 
items in a carton and then overwrap 
or coat the carton with a completely 
vaporproof material. The second pos 
sibility is to use a carton in which a 
vaporproof sealable bag has been fabri 
cated during initial manufacture. 

The problem with regard to the first 
method is one of adapting equipment 
to provide well-sealed wraps and the 
attainment of coating or dipping ma 
terials which will furnish adequate 
seals. The problem with the bag-in 
carton possibility concerns manufactur 
ing and closing equipment and whe 
ther or not assembly difficulties would 
result from the use of such design. In 
vestigation along both approaches is 
now being conducted with industry 
cooperation. 

Another problem of the Quarter 
master Corps is the packaging of cloth 


ing. Present methods have reached an 
impasse in attaining further reduction 
in cube, and new approaches must be 
considered, Investigations indicate that 
the development of a method of vac- 
uum packaging compressible textile 
and apparel items will reduce cubage 
substantially and 


produc e savings in 


transportation and storage. 


NE of the first items being selected 

as having the most significant ap 
plication to the problem is the sleeping 
bag Mig49 and as such will be the 
item used in the development project. 
The technical objective of the project 
will be to produce a vacuum package 
with compressed contents which will 
withstand the hazards of military ship 
ment and storage in the temperature 
range from minus 40 to plus 160 de 
grees Fahrenheit without losing com 
pression or vacuum through leakage 
from rough handling when packed in 
the exterior shipping container. 

In order to develop a method of vac 
uum packaging of compressible textile 
and apparel items (such as sleeping 
bags, socks, underwear, etc.) it will be 
necessary to explore and determine 
suitable materials and construction for 
the unit package and for the equip 
ment required for processing. 

Industry can assist in this program 
by submitting materials and methods 
that can meet the temperature require 


have 


characteristic, 


ments, a satisfactory vacuum.re 


tention have scuff- and 
abrasion resistant surfaces, and possess 


adequate heat-sealing strengths. 


\ ANY are aware of Specification 
1 MIL-B-13239(ORD) 

barrier material, waterproof, all-tem 
perature, flexible, issued February 1, 
1954. A problem of procurement of this 


covering 


material exists. When the specification 


was issued, all known suppliers of 


waterproof barrier materials were in 
vited to submit samples for qualifica 
tion testing to Picatinny Arsenal. The 
response was very limited, and only a 
handful of materials were qualified. 
Meanwhile, several Army agencies at 
tempted to procure material under this 
specification and were unsuccessful 
even when qualified suppliers were 
contacted, 

In an attempt to broaden our base of 
supply, another invitation was extended 
and was distri 


to qualify materials 


913 





Armament Technology 





buted in June 1955. While the response 
to this request was appreciably better 
than the earlier one, more manufac 
turers of case liners and bag materials 
are desired. Apparently there is a re 
luctance on the part of material manu 
facturers to qualify under this specif 
cation and then to furnish materials 
once qualification approval has been 
granted. 

MIL-B-13239 has been revised to es 
tablish 


the material and is currently being co 


more liberal requirements for 
ordinated with the Department of De 
fense. It is hoped that, with these more 
liberal requirements and the referenc 
ing of the specification in proposed 
specifications MIL-B-117A and MIL 
B-116C, more suppliers will be induced 
to furnish material in order that the 
service needs may be met more readily. 

Any Ord 


nance Association to bring the problem 


efforts of the American 
of sources of supply for this material to 
interested manufacturers would ma 
terially aid the efforts of the Depart 
ment of Defense in supplying packag 
ing protection for military matériel, 
Other requirements also exist for 
kraft-polyethylene laminates such as a 
50-pound wet-strength natural kraft 
polyethylene WVTR not in excess of 
0.2-gram per 100 square inches, having 
a 13 per cent stretch in one direction 
and capable of being printed satisfac 
torily by use of Addressograph equip 


ment. 


NOTHER sheet having a WVTR 

of 0.7-gram per 100 square inches 
for 24 hours is also required. The low 
WVTR material is to be printed with 
continuous orange stripes 4%-inch wide 
at 3-inch intervals on the polyethylene 
side, and the high WVTR material is 
to be printed with a continuous blue 
stripe in a similar manner. 

The one single problem in corrosion 
that most frequently occurs is one that 
seems to be eternal—the corrosion of 
ferrous metals. The battle of prevent 
trom ferrous 


Ing nature converting 


back to 


is true that we 


military matériel iron oxide 


never ceases. It have 


many preservatives—the semiperma 
nent type such as platings and organic 
coatings and the contact type such as 
the preservative oils and greases, and 
also the vapor type such as volatile cor 
rosion inhibitors. 


The need still exists for preservatives 
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that would eliminate the elaborate 
wrappings to retain the preservative, It 
is conceivable that a preservative to 
eliminate the costly cleaning, drying, 
and preferential handling can be de- 
veloped that would not require water 
tight containers to extend their pro 
tective era. 

The development of a single preser- 
vative that would protect all types of 
metals for lengthy periods in any cli 
matic area would result in tremendous 
monetary reductions in the preserving, 
packaging, and packing costs for mili 


tary supplies. 


ETTER adhesives are required for 

packaging applications, particularly 
for case sealing, palletizing, and for seal- 
ing tapes. It is best to qualify this state 
ment with a proviso that the cest of 
such adhesives be within the practical 
range of use, such cost being mea 
sured not only on the gallon basis but 
on the square-foot-coverage basis be 
cause that is really the measure of ad 
hesive cost. 

The usage of these better adhesives 
would also enter into the manufacture 
of fiberboard containers, fiber drums, 
and other paper products. 

Continuing this chain reaction, low 
cost water-resistant fiberboard contain 
ers comparable in cost to commercial 
275-pound test board would reduce 
much of the criticism leveled at mili 
tary packaging standards, Containers 
manufactured from such a_ board 
would find immediate universal mili 
tary acceptance for reoccuring ship 
ments to all posts, camps, and stations 
located throughout the world. 

This type of container would fill the 
gap that now exists between the com 
mercial standard containers used by in- 
dustry and the high-performance con 
tainers utilized by the military for a 
large portion of overseas shipments. 
This is a very real and practical area 
for material development. 





“ Another area for constructive 
assistance is in the develop- 
ment of flexible packaging 
for heat-processed subsistence 
items. As of the present 
heat-processed  subsist- 
items have been pro- 


cessed in rigid containers of 


time, 


ence 


glass or metal.” 





A considerable amount of contro- 
versy has been encountered on the use- 
ful storage life of flexible barrier ma 
terials. Opinions have been many and 
varied as to how long such materials 
manufac 


may be stored from date of 


ture to time of use and still remain 
functional. 

To illustrate the difficulties involved, 
a recent letter from the Office of Naval 
Material 


to the Assistant Secretary of 


Defense referred to a request from 
manufacturers of barrier material that 
the Departinent of the Navy refrain 
from including a 6-month age limita 
tion in procurement documents. The 
letter from ONM disagrees with this 
request and presents several reasons 
why this practice should continue. 

Since most of the opinions on stor 
age life appear to be unsubstantiated by 
specific data, several programs have re 
cently been initiated to obtain data 
that would allow a realistic limit to be 
set on the useful storage life of these 
materials. 

For example, the Naval Air Experi 
mental Station, Philadelphia, Pa., has 
conducted a study on storage life (ten 
to fourteen months) of water vapor 
proof barrier materials (Specification 
MIL-B-131). Army Ordnance is cur 
rently conducting similar studies on all 
types of barrier materials (waterproof, 
greaseproof, and water vaporproof) at 
Picatinny Arsenal (materials shelf-aged 
three years to date) and Rock Island 
Arsenal (materials aged three years to 


date ). 


HILE 


these studies, much of the over-all 


certain trends appear in 
picture is confused. It woud seem that 
many additional data are required be- 
fore any definite conclusions can be 
reached. Therefore any data on shelf 
storage life of barrier materials that in 
dustry could contribute would mate 
rially aid in solving this problem to the 
satisfaction of both supplier and user. 

While 


been made in the properties of water- 


many improvements have 
proof barrier materials, such as those 
used to fabricate case liners, a need 
still exists for an adequate methed of 
measuring resistance of these materials 
to abrasion, particularly as is experi 
enced when the outer surface of the 
case liner is wetted and then rubbed 
against the inner face of the packing 
box during transportation, Attempts to 
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solve this problem have consisted of: 
1. Construction of an abrasion tester 
where a knurled metal wheel is rub 
bed over the wet surface of the sample 
and the number of strokes required to 
abrade a hole through the material 
noted. This method was tound to be 
nonreproducible. In addition, clogging 
of the knurls on the wheel by the 
abraded bits of paper caused difficulty. 
Stoll abrader 
Method 5302, 
Method) and Taber 
CCC-T-191b, Method 


5306) where the sample is abraded by 


2. Use of the 
CCC-T 
Diaphragm 


(Spec. 
1gtb, Inflated 


abraser (Spec. 
a stipulated number of strokes and its 
water resistance then determined. The 
difficulty found with these methods has 
been in duplicating in the laboratory 
the degree of abrasion actually found 
in waterproof case liners after they 
have been water soaked and rough 


handled. 


HEREFORE the requirement still 

exists for a reproducible laboratory 
test that will simulate the abrasive ac 
tion experienced by wet case liners. Of 
course, other criteria of laboratory tests 
(simplicity, accuracy, etc.) should be 
met, if possible. 

Another 
tary is the packaging of repair parts, 


area that concerns the mili 


small hardware items, and _ similar 
parts. The many methods referenced ir 
MIL-P-116 often lead to confusion and 
frequently the selection of a packaging 
method that is not the most economi 
cal. Before passing judgment on these 
much-publicized instances of overpack 
aging one must be aware of the cir 
cumstances that exist in many cases. 
Procurement generally was placed for 
a small quantity as compared with in 
dustrial runs of a similar type item. 

Sometimes packaging materials were 
available to a contractor that would 
package the material satisfactorily but 
would not be the most economical 
method when compared with a very 
large procurement. In these instances 
it was more economical to utilize avail- 
able supplies rather than purchasing 
new materials, 

The dilemma of these situations is 
that except for heat-sealed bags, metal 
containers, fiber canisters, and folding 
or setup boxes, none of the methods of 
MIL-P-116 can be considered economi 
cal when compared with industry prac- 


tices. Even these referenced packaging 
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“Even as Wellington's quar 
termaster had his problems, 
the Quartermaster Corps to 
specific packaging 
Canned rations of 
today 


day has 
problems. 
ter many limitations 
because of the need for sup 
plying combat troops scattered 
or dispersed through a rela 
tively large area or on a mo 
bile line. Dehydrated 
packaging offers 
solution to the problem, Dehy 


food 


possi ble 


drated food packaging often 
results in a cube reduction of 
25 per cent and a weight 
duction of as much as 

go pe This 
pac kaging also provides joods 
which will keep without re 


jrigeration, 


“To 


kee ping qualities of the food, 


cent. method of 


enhance further the 


in-package desiccation is used 


to remove residual moisture 


in the product. The best type 
of desiccant for this use has 
be anhydrous 


been found to 


calcium oxide (calcinated 


limestone ).” 











containers are not economical to the 
military unless the quantity of a spe 
cific item is such that mass-production 
methods can be utilized. 

Small plastic containers, blister packs, 
and other low-cost, high-volume con 
tainers have been utilized by the mili 
tary when the quantity of the procure 
ment justified their use. Suppliers of 
small quantities of items want to use 
the small plastic containers, metal cans, 
fiber cans, and other types of contain 
ers, but the range of sizes required for 
their operations generates prohibitive 


costs. 


NEED exists for standardization of 
sizes and preparation of specifica 
tions that will enable procurement of 
these containers on the same basis that 
the “do it yourself” mechanic purchases 
screws and nails for his home jobs. 
It is true that fiber tube containers 
are now being utilized in many depots 
for bit and piece packaging, but it is 
equally true that the adoption of small 
plastic containers and blister packs has 
been stymied due to the huge volume 
requirement for an economical pro 
curement. 


Standardization of sizes of these con 


tainers by industry would greatly in 


and 


military again 


crease the usage 
would generate the economies always 
available when departure is made from 
antiquated practices or methods. 

The packaging and packing of mu 
nitions is based upon sound engineer 
ing practices and exhaustive testing 
to establish beyond any doubt that the 
safety of the public is protected and 
that the will be deli 


also munition 


ered to the ultimate user intact. Many 


types of containers are utilized—metal 
containers, fiber containers, wirebound 
boxes, etc. Some of these containers 
have performed notably and delivered 
the goods under the most severe cit 
cumstances that can be imagined. 
However an area exists here for new 
types of containers utilizing materials 
that more readily to 


lend themselves 


automatic production or automation. 
When a complex assembly such as a 
modern V-8 automobile engine can be 
manufactured today with practically no 
manual labor, it is indeed a revelation 
to see the methods employed in the 
manufacture of some of the containers 
for the military. 

I believe that the containers we now 
employ can be redesigned to be adapted 
to automation and still deliver the 
goods. Generally, economies cannot bx 
derived from the cost of the materials 
that 


make up the containers, so the 


only area that remains for cost-reduc 
tion exploration is in the design and 
method of manufacture of the con 
tainers. 

One particular munition area that is 
troublesome is the packing of bombs or 
clusters containing bomblets. Paper 
shipping bands and wood guards have 
been universally used in the past. The 
weight and size of these munitions has 
progressed beyond the point where 
wood and paper guards can furnish 
adequate protection. 
wood fiber 


ECENTLY 


nated with a plastic resin has been 


impreg 
successfully molded to configurations 
capable of protecting these bombs and 
clusters from damage in shipment. 

A requirement exists for other ma 
terials or combinations of materials that 
can be converted to protective guards. 
These materials should be capable of 
manufacture on high volume produc 
tion equipment such as molding presses 


or fully automatic machinery. 
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Rocket Trajectories 


Much work on obtaining flight paths for massiles is be ing done in 


order to overcome the deterrent effects of gravity and aérodynamic 


drag and to achieve the maximum useful velocity, altitude, and range 


NE of the most important prob 
lems of exterior ballistics is the 
determination of optimum rocket 
By the 


trajectory” one generally understands 


trajectories. term “optimum 
that trajectory by means of which the 
€.2., 
with specified payload and minimum 


desired result maximum range 
fuel expenditure—can be achieved. 

In general, optimum trajectory prob 
lems require that certain parameters of 
the trajectory be found such that one or 
more properties of the trajectory of the 
rocket take a maximum (or minimum) 
value. 

The earliest question of this type to 
be considered was associated with send 
ing a rocket, carrying a certain payload, 
to a very high altitude most economi 
cally; z.e., with minimum fuel expendi 
ture. The American rocket pioneer, 
R. H. Goddard, in his paper, “A 
Method of Extreme Alti 
tudes,” was first in calling attention to 


Reaching 


optimum rocket trajectories, He in- 
ferred the existence of a solution to the 
problem of attaining high altitude with 
as small a rocket as possible from the 


following argument: 


66] F, at any intermediate altitude, the 

velocity of ascent be very great, the 
air resistance (depending on the square 
of velocity) will also be very great. On 
the other hand, if the velocity of as 
cent be very small, force will be re- 
quired to overcome gravity for a long 
period of time. In both cases the mass 
necessary to be expelled will be exces 
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sively large. Evidently, then, the veloc 
ity of ascent must have a special value 
at each point in space.” 

This problem facing the designer of 
a high-altitude rocket may be restated 
as follows. The two main deterrents to 
achieving altitude are the force of grav- 
ity and aérodynamic drag, both of 
which diminish with increasing alti- 
tude. Unfortunately, the requirements 
for reducing the deterrent effects of 
gravity and drag are antithetical. Grav- 
ity losses are proportional to flight 
time, whereas drag losses are propor 
tional to some power of the velocity. 
Thus, diminution of gravity losses re- 
quires a short flight time—v.c., a high 
velocity—whereas drag 
losses calls for a low velocity. 


reduction of 


The problem is clearly one of achiev- 
ing the optimum compromise between 
reduction in gravity and drag losses by 
programming the rocket thrust so as 
to establish the proper velocity-time 
history. 

For purposes of mathematical analy- 
sis, Goddard considered an idealized 
rocket—a right circular cone, payload 
at the tip, and a casing which drops 
away continuously (with zero velocity 
relative to the remaining rocket) as 


the burning surface recedes (see illus- 
tration). Goddard did not attempt an 
determined the 


exact solution, but 


required velocity-time function by 


means of an approximate, numerical 
method. 

However, there exists a mathemati- 
cal discipline, the calculus of variation, 
which permits a rigorous solution of 
Goddard’s problem and of other op 
timum-trajectory problems. Almost a 
decade after the publication of God- 
dard’s classical paper in 1919, a Ger 
man mathematician by the name of 
Hamel in a very brief publication ob 
jected to the lack of rigor in Goddard's 
analysis and pointed out the existence 
of an exact solution by means of the 


calculus of variations. 


URING the past decade consider 

able work has been done in the 
field of optimum-trajectory determina- 
tion as will be seen from the bibliogra- 
phy at the end of this article. 

A few words might be in order con- 
cerning the optimum trajectory to be 
followed when achievement of speci 
fied height with minimum fuel expen- 
diture is desired. From the aforemen- 
tioned analysis it is clear that if there 
were no atmosphere to retard the 
rocket—i.e., zero aérodynamic drag— 
gravity would be the only deterrent to 
attaining ‘altitude, and hence the veloc 
ity required to gain the desired height 
should be reached in minimum time— 
in the ideal case, instantaneously. 

This acquisition of burnout velocity 
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in zero time is referred to as “impul 


sive boosting.” It is one of the proper- 


ties of an ideal optimum 


that a part of the rocket’s velocity be 


trajectory 


acquired by “impulsive boosting,” even 
in the presence of aérodynamic drag. 
In tact, the lower the rocket’s drag-to 
weight ratio—z.e., the less important 
the effect of drag—the larger a portion 
of burnout velocity should be attained 
instantaneously. 


In 


cannot be achieved, of course, since to 


practice, “impulsive boosting” 


do so would require infinite accelera 
tion. The ideal situation must thus be 
approximated by the highest accelera 
tion which can be obtained or which 
the structure can withstand. 


an 
lit 
be 


T has been found that following 
ideal thrust program may lead to 
tle gain over the height which can 
attained by a constant but properly cho 
sen thrust. For high-altitude rockets of 
interest the proper constant thrust is 
about three times the take-off weight. 
While the high-altitude problem is 
an and interesting 


important one, 


much work has been done on other 
optimum trajectories, such as the pro 
of 
permit it to reach maximum horizon 
tal 


altitudes in minimum time. 


gramming a jet plane’s thrust to 


range or to climb between given 


Sometimes it is necessary to con 


sider a highly idealized situation in 
order to obtain a solution fairly readily. 
Recently this has been done to deter 
the 
ot 


quired to reach maximum range while 


direction of the 


rocket 


mine opumum 


thrust a constant-thrust re 
flying over a “flat earth” in vacuum. 
While neglect of the effects of the 
earth’s curvature and atmosphere pre 
sents an idealized situation, answers to 
such a restricted problem do yield val 


uable information. 


T is clear that the effect of aérody- 

namic drag can be only one diminish- 
ing the range so that the solution to 
the idealized problem will represent an 
upper limit to the range obtainable. 
The restriction to flight over a flat 
earth represents a good approximation 
as long as the range is short compared 
to the earth’s radius. 

Somewhat surprisingly, for the as 
it that 
maximum range is obtained by point- 
ing the rocket’s thrust in the same di 


sumed conditions was found 
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at all 


which have been considered and which 


rection times, Other questions 


may become of importance in the not 
too-distant future are those related to 
optimum maneuvers for interplanetary 
rockets. Indeed, problems of optimum 
rocket trajectories arise in many appli 


cations. For those interested in pur- 


suing the subject further a partial bib 


liography is appended. 
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Greenleaf to Handle Market 
Development of Zirconium 


And Titanium for U.S.I. 


William C. Greenleaf 
has been named Man- 
ager of Metals Devel- 
opment for U.S.I. and 
will be responsible for 
market development 
and sales of zirconium 
and titanium sponge, 
to be produced from 
U.S.1.’s two new plants 
now being built in 
Ashtabula, Ohio 
\ recognized author- 
in the field of zirconium and titanium, 
Mr. Greenleaf presented three papers during 
the 1955 Atomic Industrial Forum Zirconium 
Program, describing (1) melting of zirconium, 
(2) fabrication of zirconium, and zir 
conium mill products and prices. He also con- 
ceived and developed processes now in general 
use for producing both wide-sheet and flat-bar 
titanium and zirconium by continuous strip- 
mill techniques. 


ity 


(3) 


Faye Named Manager of 
Sodium Product Sales 


Martin Faye has been 
named Manager of 
Sodium Product Sales 
for U.S.I. and will be 
responsible for coordi- 
nating sales and sales 
promotional activities 
for metallic sodium, 
“U.S.I. Isosebacic” 
acid and related prod- 
ucts, 
Mr. Fave joined the 
U.S.I.-National Dis- 
tillers organization in 1952 in the Market Re- 
search and Deve lopment Department. 


TECHNICAL DEVELOPMENTS 


Information about manufacturers of these 
may be obtained by writing the 
Editor, U.S. Chemical News. 

















items 


A zirconium-copper alloy now 
combine high elect 





Zirconium and Titanium Lick 
Roughest Corrosion Problems 


Metals to be Available at Lower 


Cost in Future; 


Provide Long-Lived Materials of Construction; 
Complement Each Other on Corrosion Resistance 


It is now practical to fabricate equipme 
every substance encountered in industry, 


metal. Alloys of either metal, or possibly both, 
may extend the range even further. 

Industrial applications of these metals have 
been hampered by two considerations: avail- 
ability and price. Zirconium will shortly be 
produced at a rate sufficient to supply indus 
trial needs, and titanium has been available to 
industry during the past two years. And it is 
expec ted that increased production of these 
metals during the next few years will result 
in significant price decreases. 

Twelve to thirteen thousand tons of titanium 
were available in 1956 and present construc- 
tion schedules indicate that the figure will 
rise substantially in 1957. U.S.I.’s new plant 
alone will add 5,000 tons to the annual pro- 
duction capacity by the end of the year. 





Typical Corrosion Resistances* 


nt which is corrosion-resistant to almost 
by using either zirconium or titanium 
Zirconium will be on the market in quantity 
by mid-1957. When its new plant at Ashtabula, 
Ohio gets under way, U.S.I. will be able to 
supply 500,000 pounds or more per year to 
commercial in addition to its Atomic 
Energy Commission commitments of 1,000,000 
pounds per year. 


users 


New Metals Economical 
Chemical process equipment can now be 
fabricated from titanium for a little over twice 
the price of stainless steel, and it is expected 
that in the future titanium equipment will 
be only 50-75% higher than stainless. Com- 
mercial grade zirconium equipment will prob 
ably be priced only 75-100% higher than 
stainless when volume production is reached. 


of Zirconium and Titanium 





Corrosive Media 


Zirconium 


Metal Resistance 


| Titanium 














Sulfuric Acid 
| below 
| excellent 
excellent 


Nitric Acid 
Hydrochloric Acid 
Phosphoric Acid 


| 
excellent 
pe 0r 
poor 
excellent 


Chromic Acid 

Aqua Regia 

Wet Chlorine Gas 
Chlorine Water 
Sodium Hydroxide 
Ferric Chloride 
Calcium Chloride 
Cupric Chloride 
Sodium Chloride 
Ammonium Chloride 
Aluminum Chloride 


poe Tr 
excellent 
poor 

i 
excellent 
excellent 
excellent 





excellent to fair 
below 85% 


good below 90% 


excellent to good good below 5% 
oO c 
b0% 


excellent 

good below 10% 
poor 
excellent to good 
excellent 
excellent 
excellent 

good below 50% 
excellent 
excellent 
excellent 
excellent 
excellent 
excellent to fair 











*Above data do not cover all conditions because of space limitations. Literature references 
the Editor, U.S.L. C 


may be obtained by writing 
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You can’t shrink the pilot 
...$0 Admiral shrinks the controls 


New transceiver control box reduced to one-fifth former size 


The cockpit of a modern fighter 
plane is packed as tight as a filling 
in a hollow tooth. As more and 
more electronic equipment is added 
to the plane’s complement, each new 
device must fight for space on and 
behind the instrument panel or con- 
sole. Now Admiral, maker of the 
famed AN/ARC27 transceiver, has 
designed a control box that “moves 
over” to make room for other needed 
equipment. 


Heart of the new control is an in- 
genious “mechanical memory” drum 
that selects any one of 20 preset 
frequencies with a single knob. 
Another knob controls three coaxial 


Admiral. 


CORPORATION 


Government Laboratories Division, Chicago 47 


switches designed by Admiral so the 
pilot can manually select any of the 
transceiver’s 1750 frequencies. This 
single compact unit will be univer- 
sally employed to replace any one 
of 15 currently used control box 
combinations. It occupies as little 
as one-fifth the space and also re- 
duces weight up to 80%. 


Here is another instance where 
Admiral initiated and perfected an 
important advance in the science of 
military electronics. Inquiries are 
invited regarding Admiral’s capa- 
bilities and production capacity for 
electronic or electro-mechanical 
equipment. 

RESEARCH » DEVELOPMENT + PRODUCTION 
IN THE FIELDS OF: 
COMMUNICATIONS UHF AND VHF 
RADAR BEACONS AND IFF - 
DISTANCE MEASURING + M 
CODERS AND DECODER 
TEST EQUIPMENT + ELECTR 


RADAR 


ELEVISION - 


ENGINEERS: The wide scope of work in progress at Admiral creates challenging opportunities in the 
field of your choice. Write Director of Engineering and Research, Admiral Corporation, Chicago 47, Illinois. 
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Ja Ciacemeteietate— 
is to space... 


as Aero-nautics is to earth 

In the fields of both AERO-NAUTICS and ASTRO-NAUTICS 
Convair is showing outstanding leadership. CONVAIR-Astronautics 
is today building in San Diego, California, a complete facility 
for research, development and manufacturing of the 

Atlas Intercontinental Ballistic Missile, a top priority project 
of the U.S. Air Force. The Atlas is the first of many vital 
astronautical projects which will lead mankind toward a better 


understanding of the universe in which he lives 


CONVAIR 


A DIVISION OF GENERAL DYNAMICS CORPORA 
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AIR SUPERIORITY INTERDICTION 





TROOP CARRYING AEROMEDICAL EVACUATION TACTICAL RECONNAISSANCE 


Tactical Air Command’s missions are must. Arma’s new “Fantom’’ systems 
many and varied, including delivery of integrate such a navigation system with 
nuclear and conventional weapons in- advanced fire control methods to pro- 
terchangeably. Arma’s ultra-precise duce a weapon system with the versa- 
navigation systems—self-contained, tility that is a TAC trademark. Arma 
non-radiating, jamproof—insure the ...Garden City, N. Y. A division of 
all-weather operations which are a American Bosch Arma Corporation. 


MSP MOA ADVANCED ELECTRONICS FOR CONTROL 





